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SUMMARY 

• The  Deposited Bridge  Miniature Precision Detonator 
(DBMPD)   and the  Wire  Bridge  Miniature  Precision Detonator 
(WBMPD)  will  function in  less  than ten microseconds 
with less than one microsecond Jitter. The minimum 
firing stimulus is the discharge of a 22-microfarad 
capacitor at approximately 40 volts through the MPD 
bridge. 

• The  MPD manufacturing procedure  must  be altered to 
eliminate  the  MPD functional problems.     The  changes 
are  in the  primer  charge  slurry blend and the  soldering 
sealing technique. 

• The no-fire  current  for WBMPD and DBMPD is  approximately 
0.10  ampere. 

• The MPD output was  not  affected by  the  environmental 
tests   (T&H and Shock).     The   leads  of approximately 
50%  oif the MPD rusted off during the  T&H test.     Detonators 
failed functionally  after the  tests  but  the  failures 
were  attributed to desensitization of the primer  charge 
during manufacturing. 

• The  MPD will reliably  initiate PBXN-5   at  30 Kpsi  through 
0.005-inch-thick  (maximum)   aluminum or stainless  steel 
closure across a 0.075 inch  (maximum)  air gap. 

• Three 0.022-inch-thick steel barriers are required 
to  confine  the MPD output. 

During the week of June 
stainless  steel  cases w 
HMX plus  24  milligrams, 
with an electric match 
characteristics into a 
aluminum closure.     At  0 
occurred.     At  0.500  inc 
This  contrasts to appro 
reliable  transfer with 
can. 

10     1974    eleven flat-bottomed 
ere'loaded with 17 milligrams 
lead azide.     These were  fired 

to determine  the gap  transfer 
PBXN-5  acceptor with  a 5-mil 
.250  inch gap,  5/5 transfers 
h,   4/6  transfers  occurred, 
ximately 0.075  inch gap for 
the  dimpled  stainless   steel 

•     The techniques utilized in manufacture of the Deposited Bridge 
Miniature Precision Detonator headers are not adequate to insure 
consistent and reliable fvnction and must be improved. 

(The  reverse of this page  is blank.) 

^'-^'■-^ -mimitttirf-WfciaiÜailnM-A 
L......... 



mmrw^w^w^mivmmmfmmmmm'if^mimmm. mmmmmmmmmmmmm'v    mv« 

. 

PREFACE 

This report documents work performed by Space Ordnance Systems, Inc., 
375 Santa Trinita Avenue, Sunnyvale, California 94086 under Contract No. 
F08635-73-C-Ü156 with the Air Force Armament Laboratory, Eglin Ai"»- Force 
Base, Florida. Mr. Richard B. Mabry, Jr. (DLJF) managed the program for 
the Armament Laboratory. This effort was conducted during the period 

from July 1973 to May 1974. 

This report also documents a reliability evaluation of deposited bridge 
headers performed by J.J. Bart, E.A. Doyle and C. J. Salvo of Rome Air 

Development Center/RBRP. 

This technical report has been reviewed and is approved for publication. 

FOR THI COMMANDER 

USAF 
1 Systems Division 
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SECTION I 

INTRODUCTION 

A program was undertaken to determine the feasibility of 
designing and building a miniature detonator which will function 
in less than 10 microseconds, with less than one microsecond 
litter  The detonator size was specified to be comparable to 
the USÄF Mlcrode?ona?or P/N 66A11302 (SOS 06401) developed for 
Al? Force WAAPM program, but with the following differences: 

• Less sensitivity than the Microdetonator (80 
milllamperes no-fire, compared to 10 milllamperes 
specified for the Microdetonator) 

• Lead azide rather than lead styphnate used in the 
primer 

Both alloy 479 platinum-tungsten wire bridges and4
thln:f1^' 

vacuum-deposlteS chromium-palladium bridges were investigated. 
^ meet the less than 10 microsecond firing tl«J« mulrement^ 
capacitive discharge firing units were used. With 22 microfarad 
capacitor charged to 40 volts dc, fired by a mercury relay, 
firing times of 4-5 microseconds and 1.0 microsecond Jitter 
were Ichieved with wire bridges.  Deposited bridges fired ^n 
1.0 microsecond and 0.5 microsecond jitter. 

The new detonator was called the Miniature Precision Detonator 

(MPD). 

This document describes the development program and the results 
of the development verification.  The one exception to the test 
plan is that an additional 100 Wire Bridge MPDs were included 
in the test matrix. 

  .. ■ .,,■   ■...  .V.. :.■ 
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SECTION II 

OBJECTIVES 

2.1 Firing Time 

Capacitor discharge firing In less than 10 microseconds 
and with less than one microsecond Jitter. 

2.2 No-Fire Current 

Establish no-flre current.  The nc-flre current is to 
be greater than. 0.080 ampere. 

tests 

2.3  Detonator Output 

Characterize the detonator output by the following 

2-3.1 Dent Output Test.  Test detonators Into steel 
witness plate to compare dent outputs. 

2.3-2 Gap Test.  Determine the maximum air gap across 
which the detonator will Initiate a PBX-N5 booster. 

2.3.3 Booster (Variable Closure) Initiation Test. 
Determine the maximum booster closure (aluminum and stainless 
steel) thickness through which the detonator will Initiate 
PBA-N5. 

2-3.^ Barrier Test.  Determine the barrier necessary to 
confine the detonator output for safety reasons. 

2.4 Temperature and Humidity Test 

Determine If detonators will resist degradation when 
exposed to the temperature and humidity environment. 

2.5 Shock Test 

Determine If detonatoxs will withstand the 1500-g 
shock test without degradation. 
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SECTION III 

MINIATURE PRECISION DETONATOR DESIGN 

3.0 General 

The Miniature Precision Detonator (MPD) design Is 
shown In SOS Drawing 10314 (Appendix A).  The electrical 
Initiation characteristics and the detonator material are 
modified fror,, the Microdetonator (SOS 06401) to effect a design 
meeting the requirements of the contract. 

3.1 Configuration 

The configuration of the MPD (SOS Drawing 10314) Is 
essentially Identical to that of Microdetonator (SOS Drawing 
06401), Spec. 66A11302, Rev. D, except for two lead pins 
rather than one pin, and a steel case rather than aluminum. 
The MPD diameter Is 0.100 Inch maximum.  The lead-pin length Is 
0.23 Inch.  The two lead pins are electrically Isolated from 
the case by a fused glass bead. 

3.2 Header Assembly 

The two types of header assemblies are shown In SOS 
Drawing 10362 and 1050? (Appendix A). 

3.2.1 Header.  The header configuration Is shown In SOS 
Drawing 10353 (Appendix A).  A glass-to-metal header Is employed 
In the design.  The sleeve and the two lead pins are Kovar with 
gold plating.  The Insulating seal Is glass.  The jead pin Is 
0.012 ± 0.001 Inch In diameter by 0.25 Inch long. 

3.2.2 Bridge.  Detonators with two types of bridge construc- 
tion were developed:  (1) wire bridge, and (2) vapor-deposlted 
bridge.  The two types of bridge are discussed below. 

3.2.2.1 Wire Bridge. Several types of bridgewlres were 
welded onto headers, buttered with primer charge (lead azide) 
and fired. The tests were primarily directed towards obtaining 
the fast function time of less than 10 microseconds. The 479 
alloy (platinum-tungsten) wire, 0.0004-inch diameter, met the 
requirement. 

■ - -  - -——-- —-- - - itoa^ 
 ■ ■ ■-—- - 
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Initial tests were performed with one-pin headers, 
SOS 085^3'  The tests showed that, with a given stimulus, 
shortening the bridge element which. In turn, lowers the bridge 
resistance, shortened the function time.  The lowest resistances 
ranged between 2.0 to 2.7 ohms. 

With the two-pin header, SOS 10353 (Appendix A), the 
shorter bridge was not attained because the header pln-to-pln 
spacing was wider than the pln-to-sleeve spacing of the one-pin 
header.  The bridge resistance ranged between 3*8 to 4.8 ohms. 
It was noted that welding the bridgewire with high energy seemed 
to result in a higher frequency of fast function time (2 to 3 
microseconds) but not repeatably. Bridgewires were welded with 
minimum energy so as not to overly deform the wire at the weld 
spots. 

3.2.2.2 Vapor Deposited Bridge.  The bridge configuration 
is shown in SOS Drawing 10506 (Appendix A).  The element itself 
is + ne same as the bridge designec1 for the one-pin Microdetonator 
heauer, SOS 08892.  To vapor deposit a bridge on a header, the 
glass surface must be smooth and clean. 

The header supplier was asked to polish the glass surface 
In an electric fusion furnace but the effort did not succeed. 
The entire glass bead melted, and the pins moved so that the 
header no longer met the dimensions specified in SOS Drawing 
10353. 

The one-pin h aders of the Microdetonator were routinely 
polished in the furnace.  In the one-pin configuration, the 
single axial pin could be maintained in position by a support 
which did not Induce any stress relative to the shell.  In the 
case of the two-pin models, there was no Immediate solution to 
pin support without Inducing some undesirable force moments 
causing the pins to move out of specification.  The inability to 
polish the two-pin headers in the supplier's furnace was not 
anticipated. 

It was decided to polish the headers in-house.  Headers 
with large voids or cracks on the glass surface were segregated 
out beforehand.  The area of glass shown in Figure B-8, Appendix 
B, was polished with a small acetylene-oxygen torch.  Attempt 
^as made to polish the whole surface, but the glass retracted 
downward, creating a void around each pin. 

A polished glass surface on the header is essential to 
success in vapor deposition of a pin-to-pin bridge across the 
glass.  A bridge carnot be deposited across cr through a large 
void. 

10 
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The ln-house polishing 
result in damaged headers 1 
trated or for too long a pe 
were not damaged in pollshl 
to the area Immediately bet 
bridge headers so prepared 
from bad depositions. For 
only three headers were rej 
were defective in the depos 

with oxy-acetylene torch could also 
f flame exposure were too concen- 
riod.  For assurance that headers 
ngj the flame exposure was restricted 
ween the two pins.  Very few deposited 
were lost because of open circuits 
example, in two runs of 396 headers 
ected.  Thus, in 792 headers only six 
ition process. 

The polished headers were cleaned in hot water, hot acetone, 
and hot alcohol to remove any soluble salts and oily substances. 
The headers were dried with dry nitrogen and stored in nitrogen 
atmosphere.  The deposition fixtures (SOS 5^799) were cleaned 
in acetone and alcohol and dried with dry nitrogen.  No part was 
handled after cleaning without cotton gloves or clean tweezers. 
The headers were placed in the fixture (SOS 5^799), Figure B-8, 
Appendix B. 

The deposition work was done by Alphadyne, Inc., Sunnyvale, 
California.  Three runs were made, and' the results are given in 
Appendix B, Tables B-l, B-2 and B-3.  The data show the location 
of the header in the fixture versus the bridge resistance.  The 
deposition consists of approximately 200 Ängstrom of chromium 
base with 4000, 4200, and 4800 Angstrom of paladium for Runs 
#1, #2, and #3, respectively.  Deposition thickness was increased 
for successive uses of the mask to compensate for closure of i;he 
mask apertures by residual deposition.  The step increases in 
thickness were determined by experience as required to maintain 
the bridge resistance. 

In general, the bridge resistance decreased, going from top 
to bottom.  This was due to the positioning of the vapor 
deposition fixture within the deposition chamber.  The irregular 
resistances are mainly due to the headers not being up against 
the deposition mask because the header is stuck in the fixture 
hole or the header top is not perpendicular. 

The vapor deposition is done at elevated temperature 
(150oC) and then brought down to room temperature.  Normally, 
a poor bond will peel off in the cooling process.  This means 
that the cooling process provides an automatic selection process 
to identify the poor bonds.  Deposited bridges which survive 
the cooling stresses are probably satisfactory units. 

Some of the headers in the first two runs had cracked 
glass.  It was certain that it was not due to the polishing 
operation because the polished headers were 100%  Inspected for 
cracks and quality of polish.  For Run #3» the headers were 
cleaned in 150oF water rather than boiling water (2120F).  Some 
cracking occurred when the headers were boiled in water.  After 

11 
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positioning In the fixture, headers were 100^ Inspected.  No 
cracks were noted. Before the bridge was deposited, both 
headers and fixture were heated In the deposition chamber to 
remove any moisture present on the headers. 

For Run #3j the time to reach the temperature was lengthened 
'from 8 minutes to 15 minutes to reduce thermal shock.  Very few 
headers were lost due to cracked glass In Run §3.     Headers for 
the test were selected from the three runs.  The headers were 
selected for bridge resistance (2,5 to 4.5 ohms).  All headers 
we .^e visually Inspected for proper bridge.  Function oests 
showed that headers with bridge resistance above 5 ohms did not 
ciways Initiate the primer charge. 

One hundred vapor deposited bridge headers (SOS 10507) were 
shipped to AFATL, Eglin Air Force Base, Florida. 

3.2.3  Primer Charge.  Lead azlde and silver azlde were 
suggested for the primer charge In the AFATL specification. 
Lead azlde (RD 1333) particle size was found to be much larger 
than the bridge, and therefore the explosive was milled. 
Colloidal lead azlde was obtained from Naval Weapons Center, 
China Lake, California.  The particle size of the milled lead 
azlde and the colloidal lead azlde were about the same. 

Tests made with both types of lead azlde showed no differ- 
ence between the two. The lead azlde is applied to the header 
in a slurry form.  The slurry consists of lead azlde, butyl 
acetate, and 1%  Vlton "A" binder.  The buttered header is dried 
at 170oF for 30 minutes minimum.  Milled lead azlde was used on 
all test hardware. 

One p 
surface ov 
Appendix B 
header ass 
crest area 
over the b 
mass and, 
condition, 
assemblies 
over the b 

roblem noted was that the slurry dri 
er the bridge area.  This is deplete 

This does not present a problem w 
embly because the bridge is located 
of the primer charge.  A thin layer 

ridge area may cause the bridge not 
hence, result in long function time. 
the assembly may not function at al 
for the test were inspected for thi 

ridge area and exposed bridge. 

ed with a concave 
d in Figure B-9A, 
1th the one-pin 
underneath the 
of primer charge 

to heat a critical 
In the worst 

1.  Header 
n primer charge 

After the test assemblies were fabricated, an investigation 
was made to find a solution to the before-mentioned problem. 
Addition of isopropyl alcohol to the slurry mix was found to 
cure the problem. The addition of alcohol allowed the slurry 
to dry more slowly.  The header assembly buttered with this 
blurry is depicted in Figure 3-9B. 
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3.3  Case Assembly 

3.3.1  Case.  The case configuration Is shown in SOS 
Drawing 10352, Appendix A.  The case material Is stainless 
steel with the same dimple end as the Microdetonator case. 
The case Is tin plated for solderablllty. The bottom thickness 
Is 0.004 ± 0.001 Inch.  It would be desirable to have 0.002 to 
0.003-lnch-thlck bottom so that the mass of the end plate 
(case bottom) will be nearly the same as the mass of the 
Microdetonator aluminum case bottom.  Detonators fabricated 
with these cases will nearly have the same output.  That is, 
when the detonators are functioned, the velocity of the end 
plates should be nearly the same.  It turns out that the case 
bottom thickness is approximately 0.005 inch which is the 
same as the wall thickness.  Stainless steel cannot be coined 
to a thinner thickness; therefore, the only way to thin the 
case bottom is by machining or lapping. 

In the early stage of the progr 
obtain some data on how the case bot 
detonator output were made.  A small 
case was tested with the same amount 
charges as the Microdetonator.  Prio 
of four cases was thinned to 0.005 1 
the same dimple as the Microdetonato 
were tested Into WAAPM HMX boosters 
(test gap for Microdetonator).  All 
This test was repeated with five 0.0 
thick bottom cases.  Each initiated 
The same test was repeated with the 
shipped by the vendor to SOS for eva 
the case assemblies initiated their 

am, a series 
torn thickness 
er ID (0.081 
of transfer 

r to loading, 
nch and shape 
r case. The 
at 0.150 inch 
transferred s 
07- and five 
its respectiv 
first cases ( 
luatlon.  In 
respective bo 

of tests to 
affects the 

inch) steel 
and output 
the bottom 

d to have 
loaded cases 
air gap 

uccessfully. 
0.009-lri h- 
e booster. 
SOS 10353) 
five tests, 
osters. 

The standard aluminum case Microdetonator is dimpled as 
experience showed would Increase the output efficiency due to 
the "flying plate" principle. The first tests with stainless 
steel cases used a dimpled case similar to the aluminum cases 
except for wall thickness which was reduced from 8 mils to 5 
mils to maintain approximate mass equivalency between the two 
cases.  The same dimple radii were used. 

The stainless steel dimpled cases were found 
to aluminum in gap transfer tests. Stainless stee 
at 0.075 Inch, compared to as much as 1.0 inch for 
The stainless steel case wall thickness was reduce 
mately 2 mils to bring the mass equivalence more c 
that of aluminum. Gap firing tests with the 2-mll 
stainless steel cases showed reliable transfer at 
0.100 inch, still much less than achieved by the e 
aluminum cases. 

to be inferior 
1 transferred 
aluminum, 

d to approxi- 
losely to 
dimpled 
approximately 
quivalent 
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The poor results with the dimpled cans suggested the use 
of normal fragmentation as the transfer mode and so flat-bottom 
cases were tried.  A total of 1^ flat-bottom units were 
assembled.  Three of these were renoved for dent output evalua- 
tion over several gaps. The purpose of these dent firings was 
to provide a gross evaluation of the fragmentation coverage 
and depth relative to several selected gap distances.  (Dent 
depth firings are not good criteria for evaluating effective- 
ness of transfer but indicate only relative consistency of 
output between similar units.)  The remaining 11 units were 
fired into PBXN-5 boosters with 5-mil aluminum closures, at 
gaps of 0.250 and 0.500 inch.  The results were 5 out of 5 
successful transfers at 0.250 anr1 4 out of 6 successful at 
0.500 inch.  This showed that flat-bottomed stainless steel 
cases were superior to the dimpled ones. 

It is recommended that stainless steel test configurations 
be standardized on flat-bottomed cases in all future tests. 

3.3-2 Transfer Charge.  The same transfer charge (lead 
azide) as in the Microdetonator was used in the test assembly. 
The amount was increased to compensate for the larger ID of 
the stainless steel case (SOS 10353).  The charge was 23 ± 2 
milligrams of lead azide consolidated at 15 Kpsi; reference 
column height was 0.060 inch. 

3.3.3 Output Charge.  The same output charge (HMX) as in 
the Microdetonator was used in the test assembly.  The amount 
was increased to compensate for the larger ID of the case.  The 
charge was 18 ± 2 milligrams of HMX consolidated at 15 Kpsi; 
reference column height was 0.100 inch. 

3-^ Sealant 

The header-to-case interface was sealed with Sn63 
solder.  A 0.027-inch-diameter solder sphere with Kester Paste 
Flux was positioned at the Interface and soldered with an 
RP-induction heater.  Microdetonators have been solder-sealed 
using the same method. The Microdetonator aluminum case was 
plated, and a 0.027-inch-diameter 50 Tin/50 Indium alloy solder 
sphere was used for its lower melting temperature. 

U 

,.«^»^^.^.■■^....■...,1 .«..^■ia„...j„iaai.i. imämst 



m*mmmm*W*mmmimm!»ll9. "l "  ' ™mmt Ul ""^ 

SECTION IV 

TESTS 

The tests performed for the Miniature Precision Detonator 
(MPD) are outlined in the Test Plan. By mutual agreement, one 
hundred wire bridge MPD (SOS 1031^-101) were added to the test 
matrix. 

4.1 Leak Test 

One hundred ten vapor deposited bridge MPD (SOS 
10314-103) and 57 wire bridge MPD (SOS 10314-101) were subjected 
to the leak test.  All MPD with leak rate greater than 1 X 10~6 

cc/sec of helium were rejected.  Remainder of wire bridge MPD 
were not solder-sealed. 

4.2  Temperature and Humidity Test 

Thirty-two wire bridge MPD and 32 vapor-deposited 
bridge MPD were subjected to the 28-day temperature and humidity 
test in accordance with MIL-STD-331, Test 105. The bridge 
resistances were measured and recorded before and after 
completion of the test. 

4.3  Shock Test 

Fifteen wire bridge MPD and 15 vapor-deposited bridge 
MPD were subjected to the 15,000 "g" shock test.  In each test, 
15 MPD were mounted in a carrier and launched with an air' gun 
into a pine board laid on loose sand.  (This is the same shock 
test to which the Microdetonator was subjected.)  The shock was 
applied longitudinally to the detonator centerline and against 
the output end.  Bridge resistances before and after the test 
were measured and recorded. 

4.4  Header Assembly Function Time Test 

The test setup is shown in Figure B-l, Appendix B. 
The two types of header assemblies (SOS 10362 and SOS 10507) 
were tested by capacitor discharge firing, and the function 
times were measured and recorded.  The tests were performed 
witn 1.0-, 4.7- and 22.0-microfarad capacitors at different 
voltagf levels. 

15 
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4•5 Header Assembly No-Fire Test 

The test setup Is shown In Figure B-l, Appendix B. 
A 30-shot constant current no-flre Bruceton test was performed 
on both types of header assemblies (SOS 10362 and SOS 10507). 
The test duration was 5 minutes.  The test current was monitored 
and recorded.  The "go" and "no-go" were recorded. 

4.6  Detonator Dent Output Test 

The test setup is shown In Figure B-2, Appendix B. 
The detonators were fired Into witness plates at 0.250-Inch test 
gap, and the function times were measured and recorded.  The 
dent depths were measured and recorded. 

4.7  Detonator Gap Test 

The test setup Is shown In Figure B-3, Appendix B. 
A 20-shot gap test was performed.  This test showed the Initia- 
tion of PBXN-5 boosters (with 0.005-inch-thick aluminum closure) 
by the detonators across variable air gap.  Function times of 
the detonators were measured and recorded.  The transfer and 
no-transfer were recorded. 

4.8 Booster (Variable Closure) Initiation Test 

The test setup is shown in Figure B-3, Appendix B. 
Test series were performed with both stainless steel and 
aluminum closure boosters. This test indicated the initiation 
of FBXN-5 boosters with either stainless steel closure (various 
thickness) or aluminum closure (various thickness) by the 
detonators across a constant air gap.  Function times of the 
detonators were measured and recorded.  The transfer and 
no-transfer were recorded. 

4.9 Steel Barrier Test 

The test setup is shown in Figure B-4j Appendix B. 
A 10-shot steel barrier test was performed. The effect on each 
steel barrier was observed and recorded.  The detonator function 
times were measured and recorded. 

16 
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SECTION V 

TEST EQUIPMENT 

3.1 Test Equipment 

The MPD testing used the following major Items of 
test equipment: 

Firing Unit, SOS 5^748 

Capacitors (1.0, 4.7 and 22.0 microfarads) 

D.C. Power Supply (2 each) 

Oscilloscope, Tektronix, 555 

Oscilloscope Camera, Polaroid 

Memoscope, Tektronix, 564B 

Velocity Test Box, SOS 06716 

Current Probe 

Constant Current Source, SOS O6258 

Digital Voltmeter, Hewlett Packard 

Detonator Firing Fixture 

Header Assembly Test Fixture 

Dial Indicator 

Feeler Gage 

Witness Plate, SOS 5^13^ 

Detonator Mounting Clips 

Leak Detector, Ion Equipment Corporation 

Temperature-Humidity Chamber, Conrad 

Air Gun (Launcher for Shock Test) 

5.2 Special Test Fixtures 

In addition to the standard x^ems of test equipment, 
a number of special fixtures were made.  These are shown In the 
figures of Appendix B. 

17 
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SECTION VI 

MEASUREMENT TECHNIQUES 

The most difficult measurement to make reliably was the 
function time.  Data obtained by several methods were found to 
be difficult to Interpret and/or the response of the system 
too slow.  The best method of measuring the function time was 
by monitoring the firing current and the Make-System. 

When the primer charge initiates, ionlzatlon takes place 
and short-circuits the header leads.  A sudden Increase In 
firing current Is noted at this time.  The principle of 
ionlzatlon is also employed in the Make-System, as shown in 
^^ure B-l, Appendix B.  When the primer charge initiates, 
. -iiization takes place and short-circuits the two Make-System 
contacts.  This completes a circuit and discharges a charged 
capacitor which is monitored. 

Figure B-10A, Appendix B, shows typical firing current 
traces through a deposited bridge (DB) — top trace, and wire 
bridge (WB) — bottom trace.  The firing stimulus for these 
tests was the discharge of a 22-mlcrofarad capacitor at 40 
volts. 

Figure B-10B ..hows typical header assembly firing current 
traces and Make-System output traces.  Both Wire Bridge Header 
Assembly (WBHA) and Deposited Bridge Header Assembly (DBHA) 
were tested.  The top trace and the one next-to-bottom are 
firing current and Make-System output of the same Deposited 
Bridge Header Assembly (SOS 1050?) test, respectively.  The 
second-to-top trace and the bottom trace are firing current 
and Make-System output of the same Wire Bridge Header Assembly 
test, respectively.  Note that the time of the sudden current 
change nearly coincides with the Make-System output time. 

Figure B-10C 
output traces of 
The MPD were test 
top and second-fr 
deposited bridge 
and bottom traces 
Note that there 1 
time of sudden fi 
time of each MPD. 
from the initiati 
the output charge 

shows the firing 
Miniature Precisi 
ed as shown in Fi 
om-bottom traces 
MPD (SOS 1031^-10 
are of a wire br 

s about 0.8-mlcro 
ring current chan 

This difference 
on of the transfe 

current and Make-System 
on Detonator (MPD) tests, 
gure B-5A, Appendix B.  The 
of Figure E-.IOC ire from a 
3) test.  The socond-from-top 
idge MPD (SOS 10314-101 test, 
second difference between 
ge and the Make-System output 
in time is the total time 

r charge to the detonation of 
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Figure B-5B shows the Make-System wiring for the 
development verification tests.  This method Is less repeatable 
but, If the wiring were done as shown In Figure B-5A, the 
output of the MPD would be distorted.  In all tests, monitoring 
the firing current was the primary method of measuring the 
function time, and for the MPD tests, 0.8 ± 0.2 microsecond was 
added to the data to give the MPD function time.  All traces 
were recorded by oscilloscope/camera.  A memoscope was used as 
a redundant recording system. 

19 
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SECTION VII 

DATA ANALYSES AND CONCLUSIONS 

7.0 General 

The  test  data are  given in Appendix  C.     A summary  of 
the  test  data  is  given in Tables  C-l  and  C-2  of Appendix C. 

7.1    Temperature-Humidity Test 

After 17  days  of the 28-day  Temperature-Humidity   (T&H) 
test,  the MPD leads were noted to be  rusting and some of the 
leads broken off.     With the  concurrence  of AFATL by telephone, 
tne T&H test  was  terminated after the  17-day  exposure.     One 
possible  cause  of rusting may have been due  to  some reaction 
caused by  the  residue Kester Paste Flux.     The  flux is  activated 
and may not  have been completely  cleaned  off with hot detergent 
water after the  soldering operation. 

A good quality nonpoious gold plate is recommended as a possible 
method of minimizing this problem.   Visual inspection showed that the 
other MPD parts were not affected mechanically by the T^H test. 

For T&H test data see Appendix C, Table C-3, Data Sheets 
n, #2 and §3 for the wire bridge and Sheets #19, #20 and #21 
for the deposited bridge. 

7.2    Shock Test 

The shock test did not mechanically affect the MPD. 
The bridge resistance measured before and after the shock test 
revealed that all the resistances were about the same except 
for Specimen 338.  The resistance increased by approximately 
0.4 ohm. 

For shock test data, see Appendix C, Table C-3, Data Sheets 
#4 for wire bridge and Sheet #22 for deposited bridge. 

20 

■ - ■ 

juttigllll ....*~..**~~.^0. i      —.   ■■-■., 

- -   --   ■ iittt'ittiMmatttMhiififm 



WPPPiw 

7-3 Header Assembly Function Time 

The header assembly function time test data showed 
that the Wire Bridge Header Assembly (SOS 10362) will function 
In less than 10 microseconds with less than one microsecond 
Jitter. 

The minimum stimulus Is the discharge of a 22-micrcfarad 
capacitor at 30 volts through the bridge.  The minimum stimulus 
for the Deposited Bridge Header Assembly (SOS 10507) to meet 
the function time specification is the discharge of a 22- 
microfarad capacitor at -!0 volts through the bridge. When the 
Deposited Bridge Header Assembly functions with any firing 
stimulus, the function time is always one microsecond or less. 

For test data see Appendix C, Table C-3, as foil 

Wire Bridge Header Assembly: 

Sheet 1H   (Specimens 196-200) 
Sheet 15 (Specimens 201-205) 

ows 

Deposited Bridge Header Assembly: 

Sheet 37 (Specimens 571-575) 
Sheet 38 
Sheet 39 (Specimens 591-599) 

21 
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7 . ^ Bruceton No-Fire Test 

The no-fire test on the header assemblies showed that 
the X no-fire level for the Wire Bridge Header Assembly and the 
Deposited Bridge Header Assembly is about 123 milliamperes with 
a standard deviation (S.D.) of 5.6 milliamperes for the Deposited 
Bridge and an S.D. of 3-9 for the Wire Bridge.  The no-fire 
testing was conducted by the Bruceton method of Appendix A to 
NAVORD Report 2101.  Calculations of the X values are given 
below: 

WIRE BRIDGE HEADER ASSEMBLY NO-FIRE 

BRUCETON CALCULATION 

Current 
(milliampere) i X 0 in, A 

115 
120 
125 
130 

0 
1 
2 
3 

0 
2 
7 
3 

2 
7 
5 
0 

0 
7 

10 
0 

0 
7 

20 
0 

n = .14 A = 17 B ■ 27 

X  = 

C ES 115 

d ■ 5 

A = 17 

n = 14 

C + d (A vn 
± I) = 123 =  123.6 milliamperes 

M 

S   = 

nB  -  A 

n 

(M) 
0.623 +  0.056  = 0.785 

S.D.   =  Sd  =   3.924 

22 
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DEPOSITED BRIDGE HEADER ASSEMBLY  NO-FIRE 

BRUCETON  CALCULATION 

Current 
(mllliampere)         1                    X 0 

In.            l'>'r\i 

115                   0                    1 
120                    1                     3 
125                   2                    3 
130                   3                    3 

2 
2 
2 
0 

0                 o 
2                     2 
4                    8 
0                 o 

j 
n = 6 A  =  6         B  =  10 

C =  115 

d =      5 

A =      6 

n =      6 

X  =   C  +  d   (^ ±  |) =  122 .5 mllllamperes 

nB  -  A2 
M   = ■  

» 

n 

s  = _iMl_ + 0.055  = 1.126 
0.623 

S.D.   = Sd =  5.630 

For no-fire  test  data see  Appendix  C,  Table  C-3,  Sheets 
#16 and §11. 
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7-5  Function Tests 

All MPDs did not function.  Recorded data Indicated 
that the proper stimulus was applied to each unit.  The firing 
stimulus for the Wire Bridge MPD (WBMPD) was the discharge of 
a 22-mlcrofarad capacitor at 30 volts.  For the Deposited 
Bridge MPD (DBMPD) the stimulus was the discharge of a 22- 
microfarad capacitor at 40 volts. 

A smaller percentage functioned after being exposed to 
the shock test and T&H test.  WBMPD Specimens 48 to 62 which 
were not exposed to any environmental test were functionally 
tested first.  These all functioned with good function times. 
WBMPD Specimens 33 to 47 were shock-tested and functionally 
tested next.  Two of the first 7 failed to function.  The 
remaining 8 shocked WBMPD and the 15 shocked DBMPD were sent 
out for X-ray.  The 2 failed units and 15 each of the two types 
of MPD which were not exposed to any environmental test were 
also sent out for X-ray as comparison units.  The X-ray did not 
show any difference between the units. 

Fifteen T&H WBMPD were functionally tested next, but 
several failed to function.  These failed WBMPD, and the MPD 
which were X-rayed, were sent out to be N-rayed.  The N-ray 
showed no difference between the units and showed that the 
sealed MPDs were not contaminated by flux.  The 15 WBMPD N-rayed 
for comparison were not solder-sealed and, therefore, free of 
flux.  Higher percentage of the DBMPD failed to function.  All 
these MPD were solaer—sealed. 

Two falled-T&H MPD of each type were dissected on the 
output end, and the explosives were removes.  A pressure of 45 
psi was applied to the output end, and the header end was 
Immersed in alcohol to check for possible leaks.  There were no 
visible leaks.  This indicates that the T&H failures were not 
due to moisture getting into the units. 

Several of the failed units were dissected on the header 
end.  These units showed blackening of the primer charge around 
the bridge area, due to the attempted functioning. 

Unsoldered MPDs (Specimens 48 to 62, 72 to 100) all 
functioned.  This indicated that another possible cause of 
failure may be due to overheating the parts during the soldering 
operation.  An inert MPD with 0.00012-inch-diameter tungsten 
bridge was placed into the soldering fixture and heated with 
the RF-lnduction heater.  The settings were the same as pre- 
viously used. Tungsten bridge was used because of its high 
temperature coefficient of resistivity. 

21+ 

    



  1  '  ' ~ ""' 

The resistance of the bridge was monitored during the 
heating cycle and the peak temperature calculated out to be 
approximately 550oP.  It Is known that lead azlde will decompose 
at a higher temperature, and the effect of the temperature on 
the binder material (Vlton "A") Is unknown.  The effects of 
overheating the primer charge are noted In the tests of Wire 
Bridge Header Assemblies that did not function during the 
no-fire test.  Attempts were made to functionally test these 
units (Specxmens 221, 222, 224, 226, etc.), but only one 
(Specimen 232) of 14 functioned. 

It war. noted th 
to 100) all function 
header assembly func 
Into MPDs were fabrl 
deposited header ass 
(Specimens 615 to 62 
functioned properly. 
Into MPDs and tested 
(Specimens 363 to 37 

e unsoldered MPDs (Specimens 48 to 62, 72 
ed.  All the header assemblies for the 
tlon tests and header assemblies built 
cated at the same time.  An additional 30 
emblles were fabricated.  Eight assemblies 
2) were tested for function time and all 

Twenty-two header assemblies were built 
without solder-sealing.  These MPDs 

3, 378 to 388) all functioned properly. 

For functional test data see Appendix C, Table C-3, as 
follows: 

WBMPD:  Data Sheets 1, 2, 3, 4, 5, 6, 7 and 8 

DBMPD:  Data Sheets 19, 20, 21, 22, 23, 24, 25 and 26 

One can conclude from these tests that the major cause of 
the problem was due to the overheating of the MPDs during the 
soldering operation.  The overheating probably decomposed pare 
of the primer charge and may have weakened the adhesion strength 
of the binder so that the primer charge separated from the 
header during the shock test.  This resulted In higher percentage 
of failures after the shock test. 

The Microdetonator has the same primer charge configuration, 
and the detonator Is not affected by the shock test.  The primer 
charge Is milled lead styphnate with 2%  ethyl cellulose binder. 
The mechanical strength of the ethyl cellulose Is stronger than 
Vlton "A".  This may be another possible reason why the Micro- 
detonator will pass the test while the MPD does not. 
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The overheating problem can be resolved by using lower 
melting solder such as 50 Tin/50 Indium or using solder rings 
rather than solder sphere.  Use of solder sphere requires 
longer heating time because the solder has to first melt and 
then flow around the header/case interface.  A solder ring 
will require only enough heat to melt the solder since the 
solder is already located around the header/case Interface. 

Several WBMPDs (Specimens 7^. 77, 86, and 
function times of 3 microseconds or less. This 
due to extreme deformation of the bridgewire at 
Joints or poor primer charge buttering which re 
coupling between the wire and the primer charge 
cause hot spots on the wire. The cause of long 
times of Specimens 65 and 82 can also be attrib 
primer charge buttering. The primer charge but 
has been resolved as discussed in paragraph 3.2 
DBMPDs that functioned, all had function times 
to 1.6 microseconds. 

100) had short 
was probably 
the weld 

suits in poor 
Both can 

function 
uted to poor 
tering problem 
.3.  Of the 
between 1.1 

Another fac 
increased as the 
Sheet #23, where 
testing, compare 
The data suggest 
lead azide as th 
azide (primer ch 
azide was partia 
by overheating, 
periodically tes 
a few exceptions 
before the first 

t noted was that no-function failure rate 
test progressed.  See Appendix 0, Table 0-3, 
3 of 15 units failed during dent output 

d to Sheet #26  which show 5 of 10 failures. 
there may be a long-term storage problem using 

e primer charge or, as in this case, the lead 
arge) continued to decompose after the lead 
lly decomposed during the soldering operation 
This can be verified by storing some parts and 
ting a few units.  All the test hardware, with 
, were fabricated approximately one month 
test specimen was functionally tested. 

7.6 Effect of Environment Exposures 

The dent output test data show that the environmental 
tests did not affect the MPD output, and the dent output ranged 
between 0.028 to 0.0^6 inch. 

Refer to Appendix C, Table 0-3, data sheets for environ- 
mental test data as follows: 

ENVIRONMENT 

T&H 

Shock 

No environments 

DATA SHEET NUMBERS 
WBMPD 

1, 2, 3 

6 

DBMPD 

19, 20 

22 

23 

26 

- - - — — ^iAiniiflflii« nfc itfcifcno n 1    mi .    . 



■■■   '    '"wuwmpwwi,"»*^^ n1"1« n^Kmmmm wwmmmmm 1  ll1     <** 

7.7    Gap Transfer Capability 

The gap test da^a show that the MPD with dimpled can will 
initiate a PBXN-5 booster with 0,U05-inch-thick aluminum closure reliably 
across a 0.075-inch air gap or less.    In later tests witn the flat- 
bottcmed can, 5 out of 5 transfers occurred at 0.250-inch gap into a 
PBXN-5 acceptor with a 5-mil aluminum closure.    These data are not in- 
cluded in the following analysis. 

See Appendix  C,   Table  C-3,  Sheet   §7 and Sheet  #8   (Specimens 
87-91)   for test  records  relating to  gap transfer. 

Using the  test  data In a Bruceton calculation provides: 

GAP  TRANSFER 

BRUCETON  CALCULATION 

Gap 
(inch) 1 X 0 lnl i\ 

0.075 
0.100 
0.125 
0.150 

0 
1 
2 
3 

1 
G 
2 
0 

0 
1 

4 

0 
6 

0 

0 
6 
8 
0 

n = 9 A = 10 B = 14 

C = 0.075 

d = U.025 

A = 10 

n = 9 

X =  C + d  (^ ± |)   =  0.115  inch 

M  = nB -  A 

n 
=  0.321 

S   = i5^3 + 0-056- 0-5T1 

S.D.   = Sd =  0.014 
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7.8 MPD Closure 

The booster Initiation test data show that the maximum 
closure thickness through which the MPD will reliably initiate 
PBXN-5 at 30 Kpsi is estimated as 0.005 inch.  This is for both 
aluminum and stainless steel closure.  The air gap was 0.075 
inch. 

For test data see Appendix C, Table C-3, as follows: 

Aluminum closure: 

Sheet 8 (Specimens 92 to 96) 
Sheet 24 

Stainles steel: 

Sheet 8 (Specimens 97 to 100) 
Sheet 25 

7.9 Barrier Tests 

The barrier test data show that it requires three 
0.022-inch-thick stainless steel barriers to confine the MPD 
output.  Stainless steel, dimpled cases were used in all these 
tests. 

See Appendix B, Figure B-4, for test setup. 

Test data are recorded in Appendix C, Table C-3j as follows 

T&H shots : 

Sheet 20 (Specimens 321, 322, 323, and 328) 
Sheet 21 (Specimen 332) 

Nonenvironmental shots: 

Sheet   26 
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7.10 Flat Bottom Can Tests 

Tests were conducted initially with stainless steel 
cases, dimpled in the same configuration as the standard 
Microdetonator.  Past experience with the aluminum cases of 
the Microdetonator showed better performance in gap transfer 
if the aluminum cases were shaped in a concave manner, similar 
to a conical-shaped charge. 

The stainless steel, dimpled cases were noted to be 
inferior to aluminum in transfer capability.  Stainless steel 
cases transferred reliably at 0.075 inch compared to as much 
as 1.0 inch for aluminum.  The stainless steel case walls were 
reduced to about 0.002 inch to bring the mass equivalency 
closer to the aluminum cases. 

Gap firings with the 0.002 inch dimpled, stainless steel 
cases showed reliable transfer at approximately 0.100 inch, 
still much less than the equivalent aluminum cases. 

The poor results with the "flying plate" approach with 
stainless steel cases suggested trial of normal fragmentation 
as obtained from flat-bottomed cases. 

Accordingly, Ik  flat-bottomed units were assembled. 
Three were fired for dent output with results as follows: 

Gap 
(inch) 

0.500 
0.250 
0.150 

Dent Output 
(inch) 

0.020 
0.020 
0.013 

Dent tests at 0.250-Inch gap with stainless steel, dimpled 
cases averaged approximately 0.035-inch dent output. 

The dent depth firings were made for a gross evaluation of 
the fragmentation coverage and depth relative to the several 
selected gap distances.  Dent depth is not a good criterion in 
evaluating the effectiveness of transfer but is valid only as 
an indicator of relative consistency of output between similar 
units.  To draw conclusion about the gap transfer effectiveness, 
the remaining 11 units were fired into PBXN-5 boosters having 
0.005-inch aluminum closures.  Results were: 

Gap Distance 
(inch) 

0.250 
0.500 

Transfers/Tests 

5/5 
V6 

29 
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This  showed that  flat-bottomed,   stainless  steel  cases were 
superior to dimpled ones.     It is,   therefore,   recommended that 
the  stainless  steel  test  configuration be  standardized on 
flat-bottomed cases  In all  future  tests. 

For test  records   see  Appendix  C,  Table  C-3,  Sheets   M^ 
and  #45. 

7•11    RADC Reliability Evaluation of Deposited Bridge Headers 

Appendices D and E contain an evaluation of deposited headers 
of both a single pin configuration   (PN 08892)  and the two pin DBMPD 
fPN 10506).    These evaluations clearly indicate deficiencies  in the 
manufacturing techniques.    Additional work is requried in this  area to 
insure adequate shelf life and reliability necessary for field use. 

30 
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APPENDIX B 

Figures 

B-l HEADER ASSEMBLY FUNCTION TIME AND NO-FIRE TEST SETUP 

B-2 DETONATOR DENT OUTPUT TEST SETUP 

B-3 DETONATOR GAP AND BOOSTER INITIATION TEST SETUP 

B-^ STEEL BARRIER TEST SETUP 

B-5 DETONATOR MAKE SYSTEM TEST SETUP 

B-6 DETONATOR TEST SETUP 

B-7 ELECTRICAL SYSTEM SCHEMATIC 

B-8 VAPOR DEPOSITION SETUP 

B-9 HEADER ASSEMBLY 

B-10 TYPICAL FIRING CURRENT AND MAKE SYSTEM OUTPUT TRACES 

Tables 

B-l     DEPOSITED BRIDGE RESISTANCE VERSUS LOCATION ON FIXTURE 
RUN #1 

B-2     DEPOSITED BRIDGE RESISTANCE VERSUS LOCATION ON FIXTURE 
RUN #2 

B-3    DEPOSITED BRIDGE RESISTANCE VERSUS LOCATION ON FIXTURE 
RUN §3 
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CLAMP 

FIRING LEADS 

HEADER ASSEMBLY 
(10362, 10507) 

— 
I 1 

L 
,1 

  PHENOLIC 
HOLDING 
FIXTURE 

MAKE-SYSTEM 
CONTACTS 

MAKE-SYSTEM 
LEADS 

■I 

NOTE,' (I) 

(2) 

For Function Time Test, see Figure B-7 
or electrical system h okup. 

For No-Fire Test, connect the firing leads to the 
constant current source 'O6258) and disconnect the 
make system. ^^^ 

Header Assembly Function Time and No-Fire Test Setup 

Figure B-l 
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DETON- 
ATOR ~ 
(10314) 

TEST GAP 
0.2 5 INCH 

'■II ' .i.,!JB>i| 

WITNESS PLATE 
HOLDER 

WITNESS PLATE 
'(5^13^),   1018 CRS 

NOTES:  (1)  See Figures B-6 and B-7 for detonator and 
electrical system hookup. 

Detonator Dent Output Test Setup 

Fleure B-2 

i+O 
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DETONATOR 
(1031^1) 

,—0.277 
IN.   DIA 

0.255   IN. 
DIA. 

TEST GAP 

CLOSURE 

PBXN-5, 360+10 MG 
AT 30K PSI 

AL. ALLOY BODY 0.5 
IN. DIA. X 0.5 IN. 
LG. 

BOOSTER 

NOTES:  (1)  See Figures B-6 and B-7 for detonator and 
electrical system hookup. 

< 
Detonator "Gap" and Booster Initiation Test Setup 

Figure B-3 

ill 



wi*mm*mmmmmmm^mmm.  ••^•^Wl^       lUIIIIIIIII       I •^^mm^fm 

BARRIERS, 0.022 IN. 
THICK 302 STAIN- 
LESS STEEL 

I 
■DETONATOR (1031M 

0.10 IN'. 

SPACERS, 0.022 
IN. THICK STAIN- 
LESS STEEL 

SUPPORT, AL. 
ALLOY, 1.0 IN. 
O.D. X 0.5 IN. 
I.D. 

NOTES:  (1)  See Figures B-6 and B-7 for detonator and 
electrical system hookup. 

Steel Barrier Test Setup 

Figure B-4 
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DETONATOR. 
(10314) 

MAKE SYSTEM. 
LEAD 

MAKE-WIRE, 36 GAUGE INSULATED 
MAGNET WIRE 

i   \ 

- C • ■ 

^WITNESS PLATE 
(5^134) 

MAKE-SYSTEM LEAD 

DETONATOR (1031^) 

-MAKE-WIRE, 36 GAUGE INSULATED 
MAGNET WIRE 

NOTES:  (1) See Figures B-6 and B-7 for detonator and 
electrical system hookup. 

Detonator Make System Test Setup 

Figure B-5 
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FIRING LEADS 

CLAMP 

CLAMP 

DETONATOR   
LEADS 
(ONE LEAD BENT BACK 
TO MAKE CONTACT WITH 
CLIP.) 

DETAIL "A" 

SEE DETAIL "A" 

DETONATOR MOUNTING 
.FIXTURE 

INSULATOR 

^■t-ky^y,.. ia 

-CLlt 

P 
■r miiriifi 

-DETONATOR (1031^1) 

/ 

xw 

^L. 
DETONATOR MOUNTING 
'FIXTURE 

NOTES:  (I)  See Figures B-6 and B-7 for detonator and 
electrical system hookup. 

Detonator Make System Test Setup 

Figure B-6 
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D.C. POWER m 

SUPPLIES X 
c &  o 
c cc 

OSCILLOSCOPE AND 
CAMERA        ~ 

SCOPE TRIGGER 

MEMOSCOP 

TVOLT 
DIGITAL 

METER 

cc c 

0 ; 

C c 

X 

-t^-v-C- c—- 

C 
c 

o 
C 

C      C 
1 

|C      c 

co cc 
c c c c 
c c cc 

CURRENT PROBE. 

B/W TEST AND 
CAP. VOLTAGE 
MONITER 

FIRING UNIT 
(54748) 

VELOCITY TEST BOX 
(06716) 

MAKE-SYSTEM LEAD FIRING LEADS 

Electrical System Schematic 

Figure B-7 
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' 

MASK 
(5^799 
-9) 

HEADER  (10353) 

BODY  (54799-5) 

' 

AREA  OP  GLASS 
FLAME  POLISHED 

HEADER 
(10353 

.BACK PLATE   (5^799-7) 

SPRING PLATE (5^799-11) 

Vapor Deposition Setup 

Figure B-8 
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^ZS 

0 

BRIDGE 

/^     l/C 

 PRIMER CHARGE 

■HEADER (10353) 

.BRIDGE 

.PRIMER CHARGE 

.HEADER (10353) 

Header Assembly 

Figure B-9 

hl 
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DB   CURRENT 

WB  CURRENT mmmmmmm 

DBHA CURRENT 

WBHA CURRENT 

DBHA MAKE- 
SYS. OUT.~\ 

WBH, MAKE-  
SYS. OUT. 

DBMPD   CURRENT 

WBMFD   CURRENT 

DBMPD  MAKE- 
SYS.   OUT.A 

WBMPD  MAKE-_ 
SYS.   OUT. 

B 

For all  traces 
Sweep  rate: 
1 Usec/cm 

Oscillograph  Records 

Figure   B-10 
1+8 
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TABLE  C-3 

TEST DATA RECORDS Sheet 1 

r * t >    'it     ? t  - r 

DEVELOPMENT 
»A«AMI r, ., SF;\'5ITIVITY/ 

FUNCTTON TTM- 'miTPirr 
A10314-101 ' 

PAW t   NAMJ  MINIATURE 
PRECISION DETONATOR 

i '. i r    NO. . T     ■    1      1 

4264 ENVIRONMENT  -   T&H 

-IZ. 
■• ' A H r 

22-74 
; i   ^ 1    <   ■■•■.■ f i   1    r i 

r-ze-74- sz % 
I      '    ^    ,  1 l          >    '.   r    n , . • i ,- ,    ,. 

sppr EEN TUST 1            '. ■ ;T ■ ^SOLTS 

NO. B/W 
(OHM) 

TEsV) 

CONFIC. 
CAP. 

CAP. 
VOLT, 
(VOLT) 

(2) 
B/W 
(OHM) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

1        DET-:;,\TüR 
BOOST, 
Finic. FUNC. 

(YES/NP 
FLr:c. DENT 

(IN) TYPE THICK. 

1 4.4<? ^.«*1. AJOTS 3 

2 4,(7 Ö il 30.0 4.ii" o.;5 yes 6,-3 o.o^o 

3 4-14 4.14- 
Seer 
Honr S 

4 4,41 S.OÖ 

r ^2/ 
See 
ihre 3 

Q> 4.3/ 
star 
*k>r£ 3 

7 4-2/ ^r ^^ Zö.ö 4-./^ o,tf AJO 

ß 4-20 ^ J2 30.o 4.n o.zf Sss 7.9 0.03 V 

1 4,5? <i 3* 3O.0 4.3Z 0.1^ yes d.Z 0.046 

10 4.20 
ses 
AJW 3 

II 4.C.I 4.3T 
seer 
tiers S 

12, 4.26 ä 31 30.o 4.28 Ä^" Y£-S 9.L 0 0J4 

1? 4.4t 
s-e<r 

14 4,tf ö 22 3o.o 4.24- 

^2 
s Yfi-S IC.t, oo^r 

JS idi d ^ä. tea iLlü £ Y^ fr.,1 a^ 

NOTES: 

(1) Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 

E - Booster (Variable Closure) Initiation Test 
(Figure B-3) 

F - "Steel Barrier" Test (Figure B-4) 
(2) Bridgewire Resistance After T§H Test 
(3) Broken Lead 58 
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TABLE C-3 

TEST DATA RECORDS 
Sheet 2 

DEVELOPMENT 
'*'*■'■        SENSITIVITY/ 

FUNCTION Ttvp.'miTPirr 10314-101 
'■*"'  ^*^*■^' MIHIATims 
PRECISION  DETONATOR 426<IV ENVIRONMENT  -  T&H 
itsr    ^ r A * T 

r .r-ze-y-f 
T-.-CT 

^ -/. 
'■*       l ** '■'       NTS 

NO. B/W 
(OltM) 

TESV> 
COKFIC. 

CAP. 
a^D) 

CAP. 
VOLT. 
(VOLT) 

'••ll'» 

(2) 
B/7 
(oroo 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

1        r:-rir:.\T()R 
noosT, 
Fl-:c. 
(Yn/ivo 

FUNC. 
(YES/NO 

Fir'c DENT 

(IN) 
TYPE T?f^- 

tk 4-'? <♦ -?^ JO.O 4-'l C7SO Y« £.4 0.03k 

n 4.44 4.Z3 

it 4.ai <t ^A Ji#,tf 4.1+ 0 7S0 V£-S £.8 O.03T 

(i 4.51 C AX 30.0 4 ^ c.zsro A/o 

20 4.6-7 C 22. 3o.o J.?2 ozro Yers 9.4- 0040 

il ^.44 c ^2. 3o.o 4.28 az5^ V&S ^IT 0.03Z. 

zz rf.Jf 
see 
fikfre 3 

Ifi 4.4? t Z2 30.0 4.55 0>Zit) Yes T.I 033 

Z4 4-40 4-2^ 
see 

25- 4.^ <.38 
see 
fJ*re J 

Zi 4.^ c 22. 36.0 4./i o.zsro VffS IX C040 

i? 4.14 a. 22 3o.o 3.99 ozro Yes SA- o.ojr 

25 4.fo c ^^ 3a.o 4.33 ozro /Ja 

^f 4.^o C, -?^ SO.O 4.17 o.zro YfS L.S~ 0 OJfc 

-30 JLd 
Sve 
AJcre 3 

NOTES: 

(1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B~l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T§H Test 
(3) Broken Lead 59 
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TABLE C-3 

TEST DATA RECORDS Sheet  3 

DEVELOPMl-NT 
' *   *  ■           SENSITIVITY/ 

FiricTin-; TIJE/OIITPIJT 10314-101 
-AH,  -.*-•.  MINIATURE 
PRECISION DETONATOR 

1   l*» T     '■.   » . ■i 'ii ' 
426A 

'■■'.■.   i   i.   ; Kl.    Si       II   A    PA UA       ■,■.,. 

ENVIPCtlME^T   -   T^H 

4--22-74 S--2.8-14. 
A MM ,     it      ■ r. 

£3. %      1 
1   '    S  )      I   w    ;  1 P     1 »    'J   r     N.    , M (I t   H s 

**** EffiN 1                                              TEST 1             -1 • "- ■ -•"•nT,- 

NO. B/W 
(OHM) 

TFsV^ 
CONFIC. 

CAP. 
CAP, 

VOLT. 
(VOLT) 

(2) 
B/y 

(OHM) 

TEST 
CAP 
(IN) 

BOOSTER 
CLOSURE 

1        r;:i';wu lii 
BOOST. 
FUT.'C. 
fVPS'KO 

FUNC.     FITT. 
(YES'NO TiyE,, 

DENT 
(IN) TYPE Tffif' 

3| t.zß c -?3 2a. a 4./<i OiLSTO y€-5 4.S O.OJte 

32 4A5 4.zg 
'■■■ 

« 

  

I 

NOTES: 

(1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (VaricMe Closure) Initiation Test 

(Figure u-3,, 
F - "Steel Barrier" 'xest (Figure B-4) 

(2) Bridgewire Resistance After T5H Test 
(3) Broken Lead 60 

■üiaiaJuBuli'aii ——  •      -     —     -      -—        --    - -- •-         ;.i^^:toU..i^,.,.i..^^rii^a.iii:^^^A^li.^^^.. riiiiitfiiiiiiiiriftififfiiiiiiinii^^ :.'.^^.i:.^ .^i-..rifaUftriiiiÜtttfla 



mmmim pppp mmm. Utmmm'.m. i ...mmwtmm mm 

TABLE C-3 

TEST DATA RECORDS 
Sheet   4 

DEVEi.orcirr 
>•*'■* •" "   '  SENSITIVITY/ 

FlINCTTON  TIME/OUTPUT 10314-101 

"•"'     *    ; MINIATURE 
PRECISION DETONATOR 

b O           .    ■ . 

426A 

■ .. O      r   t J      ■. ■■               — • - t   t;   ft     f   A >   A 

ENVIRONMENT -   SHOCK 
1 r i  s T   s r A M r 

1 4-^1-74 700f S20/o 
1    SPECIMEN ■ :EST 1                TSST RESULTS 

NO. B/M 
(OHM) 

TESV) 

CONFIC. 
CAP. 
OJFD) 

CAP. 
VOLT. 
(VOT.T) 

(2) 
B/W 

(OHM) 

TEST 
CAP 
(IN) 

BOOSTER 
CLOSURE 

1         r::T'.:AT0R 
ROOST. 
FLn;c, 
(YES/NO 

FUMC. 
(YES/NO 

Ftrc. DENT 
(IK) TYPE 

Tm- 
33 4^2; ^J •?•? 3Ö-o 4.S-7 o^rc y^s f.<? aoir 

H 4.20 a ^^ 3o.o 4.18 f.zrf Ves /^.J 0.01+ 

?r 4,/I d ^^ 3a. o 4.|o 0.«W AJe 

it 4,sri e f?^ 10,0 4.4& o./rf yes S.6 O.Oil 

17 4,rf t 22- 3O>ö 4.£-3 0 ZiTo Ve-s 1.3 0.031 

38 4.47 c. zz ?ö.ö 4.41 o^fO /Jo 

if 4f}fi a 22. 30.o 4 A4. p.zfo Vers 7.C 0.03O 

fe» 4,47 t 22 3o.o 4.43 0.150 yes ^? Q-Llf 

41 4-?? c J2. 3<?.ö 4-17 C.tfC Vers ^o.o 0 038 

42- 4.S-0 c 2.1 30. o 4.47 O.tfC V« ^.i' OC3C 

4^ 4.4 d. c 22. Zo .o 4.42- o.tfo A/C 

44 , .rfJI a ÄÄ 30.0 4./r OZS'O /r? P-2Ö.O 0.03* 

A? 4.3o ^ 42 Jo .o fatf 0.251) u/o 

4«- 4t4(i ö 2Z 3o. o ^.fr o:ifo //.? 

^T AJA ^ 52. JO.O fji O.LfO y^^ 7.Ö O.0S1 

NOTES: 

(1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T^H Test 
(3) Broken Lead       6l 
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TABLE C-3 

TEST DATA RECORDS 
Sheet  5 

DEVELOPMENT 
■*   *  "           SENSITIVITY/ 

FITMHTTON   TTNF./mrTPlIT 10314-101 

,.*„:  NA",  MINIATURE 
PRECISION DETONATOR 

1       ' 
4264 

•  n     !(t            ^* tf 1  H At   f A (*'A 

iT-14-74 5"-z8-74 10 »P jro*/ö 
ttPprTM^M      i TEST                                                    1 I:;T kiätiLTs 

NO. B/W 
(OHM) 

TES^ 
CONFIC. 

CAP. 
(JJFD) 

CAP, 
VOLT. 
(VOLT) 

TEST 
GAP 
fIN) 

^ÖOST-R 
CLOSURE 

r;;T'::\': in 
SOOST. 
Fire. nivir       irir.T         nPK'T 

TYPE 
rm- (YKS/Ni) fir':::) (IN) 

4ft 4.06 /*. JJ 30.0 p.^ro y^i 6,r o.Oi/ 

49 4,07- d IS. J6.0 o.ii'c Yf-J 7,^ 0.031 

fo 4.Z^ <L 22. 30.Ö O-ZfO y^; t,A- 0.039 

5"\ 5.^0 d XX 30.0 o.ifo v^ (Q 0.^6 

rz 4.if. £ JL2. 3o.o O.WO Ve-s CO pLÖl*- 

5? 4.2/? C 2X 30.0 O.lfO Yfi-J ^./ Ö.0J4 

r4- 4.oS c XX 3ö.o o.tfo Y^s 6.3 0.044 

SS" ^.5? c 3X 3Ö.0 Q.%& Ves 7.6 0. C40 

sc 4 19 c SU 30 0 0.U0 YfS 72 0.02«! 

SI 4.2*7 c zx. 30.0 OHO V£-S ^.tf 0-0^2. 

re 4.!i- c 22. 30.0 o.zgb V« tfri 0.038 

S"*) 4.04- c 22- 3o.o o.wo VfS £,% OC34 

io 4 13 c 22. 3o.o O&O v^y 7.6 0.04i 

u\ 4 oC c 17 3o.o OlfO NffS 7/ 00^ 

(»2- A.03 <L 22_ 3o.o o.zs'c YÄ ^.4 o.ojt 

NOTES: 

fn Test Configurations -- rv     ra n t^ 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After TI^H Test 
(3) Broken Lead       62 

- - — 
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TABLE C-3 

TEST DATA RECORDS 
Sh eet   6 

DEVELOPTGHT 
► AHA-, n -  SENSITIVITY/              1 

FiwrTTON TrMF./nirrpirr               \ 10314-101 
MAiir  HAK-,  MINIATURE 
PRECISION  DETONATOR 

, ,., ■,,..     ,    ,  .,  , 

426A 
nnoc t OilRC   N  'Ml 1    '<    A     p •. "A 

S-Z8-74- 
AMU,     1 f   ',• f . n1 !      .,    ■   1,  1 ■ • '    '   -     u   ■   -   ■- r    ■.     v .   ■ 

SPEC TMEN i                                            T::ST f           T:ST RE SULTS 

NO. B/W 
(OHM) 

TESV) 

C0N7IC. 
CAP. 
O^D) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BöOST;-:R 
CLOSURE 

L          DETONATOR 
BOOST. 
FU:;C. 

fYHf? '-n 

FUNC. 
(YES 'NO 

FUNC. DENT 
(IN) TYPE Tyf^- 

6,3 4,1« fi 22- 3ö,o 0.2« v« L.L O.044. 

44 4-^4 c li~ 30.0 0.ZÄ» v^ 9.4 O.C37 

bf 4.1t ^ ITL. So.o o.zro y^r 23.0 O.0i2 

u 4-n c ZZ 3ö.o azjfc ve-^ Li aojfl 

47 4.H d 11 300 o.Z5t: y^s 7-3 OOJfc 

48 4-2.0 fi 11 So.o o.zro Vf5 ?./ p.c*8 

4*? 4.-51 C- ax 3^.0 o.aro V£S Äi? OOJI 

70 4.« ö 3X 3ö.ö 0.25t Y« 6.7 UÖitA' 

7f 4.^a rt 2% lo.o ozrc V« fl.^ O.öJi 

NOTES: 

(1) Test Configurations  -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure ) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After TtjH Test 
(3) Broken Lead       63 
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TABLE C-3 

TEST DATA RECORDS 

Sheet 7 

DEVELOPMENT 
■••■*•"'    '      SENSITIVITY/ 

FiwcTtON TTM-^/nnTPirr 

■   A i<                             .it. 

10314-101 
PA..     sAK-i  MINIATURE 

PRECISION DETONATOR 
i         1       ■   i      ■ 

4264 
► './.' i   l   U    I HL      .      v HIK   •    PA I'A 

r»sr   STAMT r h   s i     fo*.' Pi   F   Tl 

^--20-74- 
A N'H .     ' r   ■ ■ P , 

S-o 
' i U 1 ■  • 

% 
-    I      1    « ■     ||       ■ t   *,  r     '.    ■ ' ' r         u 

SPEC-tMEN TEST :             V:::T RESULTS 

NO, B/W 
(OHM) 

TEsV) 

CONFIC. 
CAP. 

(JIFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
CAP 
(IN) 

BtXlST^R 
CLOSURE 

1          DETül.-ATtffl 
MOST. 
FUNC. FUNC. 

(YES'NO 
rU:T. 

1&) 
DENT 
(IN) TYPE TO- 

73. -fjt P 2Z .Jo.o o.zr AL o.oojr Ysi sir fJo 

73 4.00 P ^2, 2o.o Ö./0 ftL 0.00 f yes 7.7 Yes 
74 UÄ 2 22L 3o.o o.zr fi<- 0.0 OS V« zc A)O 

7f 4,2fl J> 21. io.o O.IO RL 0. DOS ye-/ 7.o Verj 

7C 4.?^, J> zz lo.o p.is- ftL O.OCf Ve-J 8.1 JÜO 

77 4-?? 1> 22. 20.0 p.10 AL. 0.005 Vf-s 5.o yes 

7^ 4,?r D i^- So.o p.is- AJ~ OOOS y<rs &.£" Klo 

7? 4,11 D 21 So.a Q.IIS ,^ O.O0S y^-i jf.e AJo 

8o 4.or D irz, 3o.o p.lO /TL 0.0O5" Vfi-s L.S Ves 

8l 5.88 t> 2i ZO.O p. US til 0.0 of V-rs s-.-z- yes 

e^ 4.5f P ^2 So. o p.is- 4L O-OOf Ves 23.o AJo 

fi? 4.ffo T; 22 So.o oils fa 0. 00f ysi 7,4 Y^5 

fi4- 4.47 D 2Z 3o.o o,/r AL Q.OCS' yes ^.4- fJo 

fiC 4.f8 P 22- lo.o 0./^ Ak COOS' y<n- <i-7 fOo 

fi4 4./L % 22 Za.o 0.10 fc o.o c^r Y^ ÄJ7 yes , 
NOTES: 

(1) Test Configurations — 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure P-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After TSH Test 
(3) Broken Lead      6U 
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TABLE C-3 

TEST DATA RECORDS 
Sheet  8 

DEVELOPTCNT 
■ A ■*•" '        SENSITIVITY/ 

FACTION  TIME/OUTPUT 1031A-101 
>•*"' ■•*■■■ MINIATURE 
PRECISION DETONATOR 

\         i 

426A 
p    r-    '      til       Hi                   ' '    1    ^    Ä     (   A > ' A 

• t   S r     M r A >• f                 i t   s t     v   -., ■    f ,   t    r i 

7/°/- ^»e4 
'    "       '             '     '           *             I    '    ■ 

1    aPlCMES TEST 1           i "s-'-f ksslkW 

Nl). B/W 
(OHM) 

TES^ 
CONFIC. 

CAP. v 

Üffü) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BOOSTS» 
CLOSURE 

1           DETOKATOR 
ROOST. 
PÜNC. FU>:c, 

(YES  MO 
Fire. DEKT 

(IN) TYPE 
Tm- 

87 4.24- D 22. fo.o Q.tZS- ^2 o.ccur Ytf-i ^.7 jJe> 

ßß 4-? + 15 22. 3a. o o./oo 4^- 0.00Jf 75-5 4.o AJc 

6^ 1,11 b ?X 3ö,0 c.orr /^^ o.oas" V£-S t.r V£-S 

IP 4.?i D 22. 3o.o C./OO /?A o.ocs- 7^5 4.7 y£-s 

^' 4.7i n 22- 30.0 c./2r /Ji. o, c»«r V^5 7.0 *So 

1* 4.5-d £" J2. 30. a o.^Tr A?^- 0.0/c y^5 7. (i -Y^^ 

f? ^•28 £" 22 Jo. 0 0.Ö7S- ^/. O.ÜIO VffS 7.o Ve-s 

^4 4.i; £" 22. Jö.Ö Q.01S /?^ O.OiC y^s &.I /Jo 

?r 4.23 ^ J2. 30.0 COTS' fit o.oic Vifi-5 5", 3 VfJ 

?<i 4.3fl £" 22 3o.o C'.OTS" fit aoio Ve-s ?.* _^« 

?7 441 £" 2^ 30.0 C-O?^ SS O.OIC V£-S c;.^_ Y^J 

?e 4.?r f 22. 3ö.o f>.07J ss O.Oio Y£-S 7.0 Y£-s 

f 9 4.36 £■ 22. 3o.o 0,07^ SS 0.C22 v« 7,4- /Oa 

/tfö 4.n r 27- Bo.c 0 • 07^ SS Q.07.2 VfJ Z.4- AJo 

NOTES: 

(1) Test Configurations  -- 
A - Header Assembly Function Time Test (Tigure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T§H Test 
(3) Broken Lead        65 
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TABLE C-3 

TEST DATA RECORDS 
Sheet  9 

r v P t    OF     r t s r 

DEVELOPMENT 
PA «A MI n ,<  SENSITIVITY/ 

FUNCTION TTMF./nirrpirr 
CAM-    N uMRf. M 

10362 
PART NAM, MINLATURE      / HDR. 
PRECISION DETONATOR/     ASSY. 

1 - O 7     NO, (J1   ^ 1. t 

4264 
PHQCLUtlRE    NuMBfR   A     PARA.    NO. 

M-7* 
TTST    (.OMfMFTt 

S-~Z8-74- 
A M B ,   i r M p .        mi       M u M i o i r > 

70 0F             JTQ % 
it ST    (u^||^"'M^N^   Mu M H^wV 

SPEC IMEN 1                                              TEST 1                TEST REs'uVTg 

NO. B/W 
(OHM) 

TESr 
CONFIG. 

CAP. 
</JFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
CAP 

BOOSTER 
CLOSURE 

!             SPECIMEN                           '    ' 

FUNC. 
(YES/NO 

FUNC. DENT 
(IN) 

OPEN 
B/W 

(Yrs/N'0 (IN) TYPE ^fif- 
/// I.tA ß 5-. 6 Ajo Jo 

ffr itZk fi r.O Ala 
_ 

AJo 

113 ilfi A ^.0 AJO 
__ 

/JO 

114- m A ^.O AJc _ 
AJ» 

llf. 4,2ir A G.o AJO 
_ 

AJO 

f/i 4,4? /I 2o. o fOo 
. 

—Ä'ß— 

in 4.2?» /) 2<?.o A)O 
_^ 

flJo 

IIB 4-1$ ^ 5<J» o AJO 
■■ /Jo 

IM 4.1? ^ 2o .0 /Jo w /Jo 

IAO 4.31 A So.o AJo — /Jo 

I2\ f/o A 3o.o /ÜO _ 
/Jo 

|2Z 4. IC A 2o. o Al» 
_ 

AJO 

121 424 A 2o.O /06 A/O 

124 4.ot A 20.ö y« S.L V^f 

/is 42^ A / 2ö.o AJo /Oo 

NOTES: 

(1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T§H Test 
(3) Broken Lead        66 
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TABLE C-3 
TEST DATA RECORDS 

Sheet  10 

DEVELOinCUT 
, AM*-, n ,.   SENSITIVITY/ 

FUNCTION TIME/OUTPUT 

(   A ' ■   :     '.    ■ M H t   H 

10362 

PART  NAMi  MINIATURE     /HDR, 
PRECISION DETONATOR/       ASSY. 

I    O  I       '. < 1  . 1         T       >  1 .   1 

4264 

PWOLt. O.JRt.    N.iMRf.R   &    PAWA.    NO. 

T f   ST    S TA HT 1 »   s r    (   t j M f1;   f    r t 

^--28-74- 70°/= fföV« 
1-    *  I      1 (JLU IPM 1   NT     NU^Ul   H-. 

1    SPRetIG!!      ; TEST     , TEST RESULTS 

NO. B/W 
(OHM) 

TES9) 

CONFIG. 
CAP. 
(/JFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

S PECIMEN                                   1 

FUNC. 
(YES/rJO 

FUNC. 

fifib 
DENT 
UN) 

OPEN 

(Y£S/N9 TYPE m 
124 f4S- fl 70. 0 Y^S ^0 y« 

izi ^.20 A 30.0 Yft Jtf" VE-S. 

I1A 4.04 /\ 2o,o yet 2?ö itrs. 

121 4.«^ A 50.0' (Jo — No 

l?o 4.40 A •Sd.o Vtt ?70 Ve-s 

'X 4.4fc A , SO.O y« ^ y« J 

n? f 37 A 
(| 

30-ti Yfj U Y« 

fW 4.30 A 30.0 y*? S4o y^' 

(54 41?2 A 3,0.0 Yrf (*■* y« 

13?" 4.34 A 3b.o Y0 f,t y«T 

I1C 4.-32 A Ao.a Y« ff.l y^ 

131 4.2Ä A  . 
i 

'4(5.0 VffS i3-a Yrt 
/?!? 4.5^ ,   A 4o.o Yrs 1^,2 V^S 

/?? 4.24- A 4o.o VfS i?.r v« 
|4o j-n A 40.0 V€5 f^.«? XS . 

NOTES: 

(1) Test Configurations -- 
A - Header Assembly Function Time Tost (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T§H Test 
(3) Broken Lead       6? 
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TABLE C-3 

TEST DATA RECORDS 

Sheet   11 

r v P ►   OF    T i. s r 

DEVELOPKEMT '*"*■   SENSITIVITY/ 
FlINCTTDN   TTM^/nirTPIIT 10362 

PART  NA^t MINIATURE 
PRECISION DETONATOR 

/  HDR. 
/    ASSY. 

1   .) T     NO. -  T        .1       t           (    M\ 

A26/. 
P»01.l.l)lJHE    N.    MHPR   A    PABA.    '.u. 

J   "5-7 4- 
r- 

ti   ^ r    C Ci M p |   [   r i A V (1 .     I  1    ■ '  P , 

70 0P 
i"   i   .   '.  i • ■ i n i • v Ir^T      I^MlPv^MrNoMHlM^ 

NO. B/W 
(OHM) 

TES^
) 

COKFIC. 
CAP. 
CtTFD) 

CAP. 
VOLT. 
(VOLT) 

it,Sl 

TEST 
CAP 
(IN) 

BOOSTER 
CLOSURE 

|               TEST REJUltS 
1               BPRrTMWM 

FUNC. 
(YES/NO 

PUMC. 1 „   1  OPEN     i 
TYPE 'm- ucni 

(IN) 
1   B/W 
(Yks/Np 

Y65 f4l 4,4$- /) 1 Ao.o Y^r //r.4 

in 4.4? fl 1 4oo VET /3-7 Vrs 
1,41 4-95" A 1 4ö.O YPJ /t.f y« 
144- 4.^ fl 1 Ao.o VO 14.4- VfJ 

Mr 4.f& ^ 1 4-o.o VFS 14.1 YfJ 

(4^ 4.4S- A 4.1 sr.o A/« yOo 

141 4.4o A 4,7 ff.o A/«, _ 
A)o 

|46 4.44 A il s.o AJO 
^ 

.A>b 

141 441 A 4-1 5o AJO |M fOo 

]f0 4,4? /A 4,1 5.0 AJO 
_   „ 

A)» 

Ifl 4,sr<. fl 4-1 20.0 y« J4- VfS 

|52. ft.lQ A 4,1 ^o.o VFS 2t Vfft 

1?? 

I?4 

4,(i A 4-1 20. o Yes 19 V<rJ 

2.11 A 4r1 Zoo V€% (8 V« 

Ifff 1FJ A LI 2ö:O Ye-? n 
NOTES: 

(1) Test Configurations  -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T^H Test 
(3) Broken Lead        58 
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TABLE C-3 

TEST DATA RECORDS 

Sheet 12 

r w t    ii f     i t ^ r 

DEVELOPMENT 
■*-*    •   SENSITIVITY/ 

FUNf.nON  TIME/OUTPUT 10362 
»ART NA ML MINIATURE       /HbP 
PRECISION  DETONATOR/    ASSV 

1      11      NO.               I ■ ji  ~. i. i 

4264 
n wc>c L () n ME    N.MRFW   &    PAf^A       ..O, 

T   t    S T     CU M Pi 

S--ZB- 

i-      i 

70°P 
Ml    I          Mii Ml O 1 ' 

So«/* 
' '   s ' il, 1 f M J   ■. r    HtJ M HI   .- -> 

1     SPFrTMFN TEST |                TiST RESULTS                    i 

NO. B/W 
(OHM) 

TESV5 

CONFIC. 
CAP. 
0.TD) 

CAP. 
VOLT. 
v'"OLT) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

i              SPECIMEN                                  1 

FUNC. 
(YES/NO 

pur^r. DENT 
(IN) 

OPEN 
3/W 

(YES/NO TYPE im- 
Ifti 4.n A 4-1 20.0 y« 2J.5- y« 

I^T 4.5-4 A 4.7 2o.o yrs 2t Ye^ 

1« 414& f\ 4.7 200 /c-i /f.5- y« 

/^ 4.2<i A 4,7 Zo.o Vex 22.5* Y« 

/^r> f.4a A 4,7 2o.o Yrr 7 ve3 

Mt 4,28 A 4.1 3o,o y^ 7.<? Y« 

Ml, 4.2.S- 4 4.1 3ö.o y^ 0.2- y«^ 

at 4.i> A 4.7 3o.O y« tf Vet 

in 4,?4 A 4.1 .■?ö.O yer ae VC5 

Hf 4.0!»" A 4,1 30.0 y« 7 y« 

tu 4.15" ' A 4.1 3ö.o y« Ö.2- y« 

IM 4.f4 A 4.1 ^O,0 y« <*.! Y«rs 

IU 4,>ö b, 4-1 3o.o Yr^ fl.8 y^j 

(hl 1,41 A 4,1 3o.o YiS 0.4- Yfi^ 

no Hl A 11 to.ö N^ Si£ 7^  . 
NOTES: 

(1] Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T5H Test 
(3) Broken Lead       gcj 
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TABLE C-3 

TEST DATA RECORDS 

NOTES: 

(1J Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
P - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T§H Test 
(3) Broken Lead        70 

Shee t    13 

r v r>i    OF     r h ■* T 

DEVELOPWENT 
►■A ..AMI T, „ BKHSIXIVITY/ 

FlMCTIfW TTM*/nirrPiiT 10362 
PART  NAN,, MINIATURE      /HDR. 
PRECISION DETONATOR/   ASSY. 

1    t.")  F      N 1 ) . • T           1      1 

U2M 
CWOClOUl»«    -.iiMnfR»    PAHA.    -.fj. 

r-3-74. 
T t   S T     C O M Pi. f   T t 

-r-Z8-74- 
A ^( Fl .     T t   M P , 

70 or 
'»i-  I    .    Hi J MJ D 1  r v 1 t ^ r   t (j 11 1 p -.. 1 N r   N u M H 1 w 14 

NO. B/W 
(OHM) 

TES^) 

CONFIG. 
CAP. 
(JJTO) 

CAP. 
VOLT. 
(VOLT) 

LCÖJ, 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

|   -^-MP™  
FUNC.     FUTJC. DENT 

(IN) 

OPEN 
B/W TYPE w 

ni 4.4| A 40.0 VFS 4.2. Ves 
ni 4*4 A 4o.o Vrs 4.t ¥15 
173 4,ir A 4ö.ö yes 4.^ v^r 
174 4.^ A 4-d,o V« 4.6 Ves 

1 Lir 4,^ A 4ö.o ye-; 5J Vn 

IT; 4si A 4o.o ye-5 6,.3 Sei 

177 AM A 4o.o V« 4.7 y« 
178 4,^1 A 4P.0 y« 4.C VfS 

17«? 4.?7 A 40.0 Vc-c 4.8 Y« 

m ..4^.2. A 4o.o Vej 4.7 Ver 
rei 4,If A 22 5.0 Vrs 4D.sr W£i 

(61 441 A 22. 5? y<r5 4o.r yei 

18+ 

4-?* A 22 5.0 y« sr.ö Vrs 
A Al A 2.Z 5.Q Yf5 37.5" Str*, 

is? q.sz ,„A 2.7- ...Se YfS ik«: Yß . 
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TABLE C-3 

TEST DATA RECORDS 

Sheet  1^ 

r •. t-1    , ■.     i i  •   i 

DEVELOPMENT 
.*>,*•.., n H SENSITIVITY/ 

FITNCTTDN  TTM^./nilTPin" 10362 
M HIM 

PANT NAwr MINIATURE    /HDR. 
PRECISION DETONATOR/    ASSY. 

i ii r   Nil, '7       -  1      1 

A264         1 
P RO <-   L CJU Ht     N .' M R (.   R    &     PA I.A        vo # 

IrtST    START r l   ^ T     C O M P L. f. T F A M H .    r f M f3 , 

10 *F 
»t   L   .     MU M  1 U 1   1   ■■ r i   s y Uli 1 P M f N T    N U V (J f   H S 

SPF.f rma 1                                              TEST THST RESULTS 

NO. B/W 
(OHM) 

TZSV 
CONFIG. 

CAP. 
(/JFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

SPECIMEN 

FUNC, 
(YES/NO 

PUJIC. 

Tib 
DENT 
(IN) 

OPEN 
B/W 

(YES/HO TYPE T?ffi. 

fSC 4,ZL A £2 ;?ö.ö Vss /0.L y&s 

IM 4Ai A ^a J10.O Ves is VfS 

(8* 4.3(r A Z7- 2oo ye-s I3.C Ves 

(89 4.DS- A 21 20.0 y/rs I2.Z. V*9 

no 4.o+ A 22 2o.o A/o yri 

H( -4 .«7 A 27- Ao.O Ses /I.L Yts 

m 4.02. A 22. ZOO Sen /(■I V^i 

m 4-o4 A 7-2- 10.0 y*i (i^ y-rj 

114 4(eS A ^2. 10.0 Yff-i /£.$ y^^ 

H? 4.u A ^^ ZOO ies /JT.i y« 
IK A\-L A 2,2- 30.0 Ves LD y<rj 

191 Ali- A ZZ 3d P Ves S,f y^i 

I9ti 4 Al A Ti- 30.0 y^-s 6>A vrs 

m 4.?4 A 11. 3o o Jl«l_ 6.Z- V^; 

222. 41*. A 2-J- loo Ve^ £& Y^ . 

NOTES: 

(.1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T§H Test 
(3) Broken Lead 

71 
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TABLE C-3 

TEST DATA RECORDS 

Sheet 15 

I 

rvpf    of    Tt-r 

DEVELOPMENT 
-AHA-.,, T, ,.  SENSITIVITY/ 

FUNCTION  TTMF/niTTPlIT ' A10362' 
M H t   w 

PANT NAM,  MINIATURE    /'HDR. 
PRECISION DETONATOR/     ASSY. 

1 0 r   NO. • » T      j , .   t ... 
A264         | 

p HOI. ». 01 Rt    S.    M H f   R   ft    PA »A ,    »iu. 

TFST    ^TART 

r 
r t   S T     C O M P l. f. T t 

S--Z8-74- 
AMR,   T r M p # 

70°F 
mi,   HI 1 *.i 1 0 1 f v 

50% 
1 ,  s r (■ QAJ ( P* M" f  NT   N U M B 1   Mn 

NO. 
• 

B/W 
(OHM) 

TEST ) 

CONFIG. 
CAP. 
OUFD) 

CAP. 
VOLT. 
(VOLT) 

^n 
TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

TEST RESULTS 
1               SPECIMEN                                   1 

FUNC. 
(YES/NO 

FUNC. DENT 
(IN) 

OPEN 
B/W 
(YES/HO 

TYPE    T?|S!C. 

A«/ 440 4 »i. TOO Yff-S 5*9 Yfi 

202. 4.4? A 12. 30.0 V€-S 6./ y<£"i 

20 3 4.4; 4 -2-?- 30.0 y« 7,Z v.« 
lo A- 4,4 r A ai- 3o.o Vfi^s <i,7 VÄ« 

Z6S- 4,4« A ^i 3o.o Y« 5:^ Y« 

^04. 4J^ A 12 4o.o Vrs If Vß 

2ö7 4-3<- A ^ 44.Q YCT ^? Vffy 

log 4.37 4 22. 4-0.0 Y^: ^7 yes 

^0? 4.40 A 2^ too Y^ P.^ V^-J- 

J iO 4-21 A 22 4o.o YfT 4.0 y« 

l\\ 4,37 A 21 46. C> Y^ hf Y^X 

211- 4.n A 22. 4^.0 Y^ 4,1 YIPS 

il^ ^1 ?? A 2L 4o.o YfX 4.0 VCT 

2(4 4-^ A ^2 4o.o Ye\ 4\ V« 

2IS- lit rt 25- foe -.^5, 4-/ m. 
NOTES; 

(1) 

(2) 
(3) 

Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
Bridgewire Resistance After TSH Test 
Broken Lead        72 
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TABLE C-3 

TEST DATA RECORDS 

Sheet  16 

DEVELOPMENT 
• A'A'    SENSITIVITY/ ,          | 

FUNCTION TIME/OUTPUT                   1 103C2 

PAHr  NAN.,  MINIATURE       /HDR. 
fRECISION DETONATOR   / ASSY. 

' " '   s'' ■ 
1)1   • 1   . >    iv S 

4264 
cwtjv   UDUMC   ■-■   M*;f   H   a   PA^A,   •■«. . 

IttST     bTAMr 

IS--IS-74 £■-1 "5 -74- 

A ■-! H .     1 1   M P. 

If 0P 

r '   * 1    f ij ■ . i p vt i   -j r   N ., * i ' o  w -. 

i     SPFfTMKN         i                                                         TiST TEST R^S'JT.TS 

NO. 
....    ITHSV CAP. 

OJFD) 

CAP. 
VOLT. 
(VOLT; 

NO- 
FIRE 
(AMP) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

SPECIMEN 

F'JNC. 
(YES/NO 

Furcc. 

•lilci 
DENT 
(IN) 

OPEN 
B/W 

fYEs 'NO 
Ol w 

(OHM) 
CONFIC. TYPE 'm- 

3./C 4 (,4 B o. i4o V^S y« 

tiff 4.74 B o. 13-C ^^ Ve^ 

SI6 4.2.8 15 0./30 Yfi? Y^-J 

A/t 3.93 T? o.uff Vs-j Ye-5 

3*o 4,0$ ■? o.lio V« Ye-s 

2AI 4.24 15 o.nsr A/c AJo 

322. 4.22- 15 o lio A/o ^o 

223 ^.35 "B O./JS- Ve? Y^ 

2 24- 4.U ■R OJJO A/« AJO 

Z7Z' A.U7 ■? o./lC YffS Yes 

2.2 C ifrf 1? 0.120 A/O /üi 

3L21 4.^7 15 QJ2S' /Jo /v/o 

2X2 4.63 | V.f30 i€S Yfi 

233_ 4.(rO 1? o./Jt" Vet yw 
230 1^ 1 VlZO fiJ* No 

NOTES; 

(1) Test Configurations  -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-33 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After TfiH Test 
(3) Broken Lead 73 
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TABLE C-3 

TEST DATA RECORDS 
Sheet   I? 

I   V »■(      Of       I  t »1 

DEVELOPMENT 
PA «AMi T, H SENSITIVITY/ 

FIWHTT^N TTMK/niJTPlIT 

N U M H t   M 

10362 

PART NAMI MINIATURE 
PRECISION DETONATOR 

ZHDR, 
ASSY. 

IT     NO ,       '   I   O T     ■* I / 1 

t  S T    S r A R T 

sp-qrMEN 

NO. B/W 
(OHM) 

IrtSI      C  OMPl.ETt 

ir-/3-74 
A M H ,     r f  M P , 

A26A 

MJOCt.DUHE    N.iMHTR    A    PARA. 

HtU.    HUMIDir- rfsr   E tt u IP M *" N T   NUMH* H- 

TES^5 

CONTIC. 
CAP. 

CAP. 
VOLT, 
(V0LT1 

IfiSl. 
NO- 
FIRE 
(AMP) 

TEST 
GAP 
(IN) 

SÖO^TäR 
CLOSURE 

TYPE Tl, mt 

TEST RESULTS 

FUNC 
(YES/NOi 

SPblCI 

Fir-'c. DENT 
(IN) 

OPEN 
B/W (Y^/::n 

J3I 47^. jfiL 

212. A.1A A. 
UJ£. 
OJJSL 

J&L 

/via 

Vf^ 

jjA 

Zil 4.76. _& 

.a^ A4i A 
2Ü AJS. Ä. 

3JA 4.46 ß 
■?37 

222 

Äü 

^4d 

2±± 
242, 

.S4i 

2.4A- 

24 r 

li£ A 
4M A 
AÜ4: 
i^lfe 
AIL 
4.2^ 
4.24. 

A.n 
di^ 

A 
A. 
& 

JL 
A.. 
JL 

o-(ZS 

V.13Q 

UH 
O.täö 

y^jL 

<LÜ& 

Q./Sf 

O.tJO 

O./af 
0./3Ö 

g-/2r 

Ü./20 

£i2£ 

Ü1 

y£s_ 

^/» 

/^ 

Jti2_ 

_^£X 

A^> 

Yf7 

^i 

Yf5 

Vtft 
tJt 

A 

ygr 

•cry 

.4^ 

Afo 

A/o 

1£L 
fJi 

t£A 
/Je 

JteL 

y£L. 
A/o 

do   | 

NOTES: (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-2) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Header assembly subjected to "no-fire" test 
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TABLE C-3 

TEST UATA RECORDS 
Sheet   18 

1   . [  1       ' •      ' f    ■ i 

DEVELOPMENT 
SENSITIVITY/ 

FUNCTION TT^r 'nirTTOT 10362 
PA...   ^Af.M  MINIATURE    /HDR. 
PRECISION  DETONATOR/     ASSY. 

,   . 
4264 

>■ ...i   L ii.iHE  ■     u or n a,   , A . A , 

y-/3-74- r S-/3-7+ -77*/^ S'O'fc 
...     .-.■•.             ,   . 

NO. 
(OIIM) 

TES95 

CONFIC. 
CAP. 
(PFO) 

CAP. 
VOLT. 
(VOLT) 

NO- 
FIRE 
(AMP) 

TEST 
GAP 

(IN) 

BOOST :R 
CLOSURE 

-  ■     i-Si  ;.i.iULTS 

FUNC. 
(YES 'Ni 

nwc. DENT 

(IK) 
B/- TYPE T?ffif- 

sat 4.4? /\ ^^ So.o 
art 
tJote z Vo VAT 

ZSSL. 4.20 ..A ^2. 20.0 
see- 
iJt-ft 2. ^ 

—/-ai— 

U+ 4-cz A ^i 3oo 
SS9 
tJoTC   % A/* y<rs 

ise. 4.L7 A ■RA 30.0 
se* 
llore 2, A^o — 

Xffr 

3*7 -f.T-f A .3.2- So.o 
See 

■ — V^ Vfi-r 

23 o 4.at /4 li 3O.0 
Sea 
UoT   7_ Ajo 

1J3. 4.?^ A ^2- 3o. o 
5 es 

Ves <pf 

A^r 4-74- A 2-2. 30.o 
see 
M,y* 2. AJO 

  
ve'S 

^3^ ^.48 A ^2. 3o. o S&eZ. A/O 

—/*- -r 

23? 4.4X A 22. 3o.o 
see 
M>T* 3. /Jo y^ 

fttt 4.2-3 A 2.2. 30.o 
see 
/J»re 2, fij. X^ 

Ä4I 4.(0 A z^ 20.0 
lee 
AMte   2. AJo Yf^ 

M4 4.z0 A 22. 3ö.o 
see 
lOotf Z. <Jo 

    
y^s 

z-^r 4*24 A 2.2- Zoo 
SES 
A'-re z /Jo    '    .   

V(rj 
  1 

i 
  -   - „-.,-.   .. -  — 

NOTES: 

(1) Test Config'jrations -- 

A - Header Assembly h "tion Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Rooster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After T§H Test 
(3) Broken Lead 75 
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TABLE C-3 

TEST DATA RECORDS 
Sheet   19 

DEVELOPMENT 
.A,-AM. i.   .  SENSITIVITY/ 

FUMCTION TIM2/0UTP1IT 

• A HI    N       .Ml f  H 

10314-103 

,.*wr  NAM,  MINIATURE 
PRECISION DETONATOR 

I   O 1      Nil. , .j i -.i.i 

4264 

BMOC'i.OURC    "N 1    '.'HfR   &    PAt'A.    NO. 

ENVIRONMENT  -   T&H 
T f   ^ r    ^ f A w r 

4-22-74- ^"-28-74- 
A M H        T f   ■ • P . 

tt'/c. 

i i   ■- ■     p   j      i p ■ - '   -v i    Ni(M 111  HS 

STErTMRS        ? n 'KST                                              1 T"ST  RESULTS 

NO. B/W 
(OHM) 

TESy) 

COOTIC. 
CAP. 
O^D) 

CAP. 
VOLT. 
(VOLT) 

(2) 
B/W 
(OHM) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

DETONATOR                  I 
BOOST. 
FU;:C. 

(v-s'N'i 

FUNC. 
(YES/NO 

Finic. 

Ma. 
DENT 
(IN) TYPE T?}iif' 

3s>r 3./Ä J-Z-f 
Sffff 

3oZ J.02 
Seer 
AJerrs 

303 3,64. A ^2b 4o.o Z.9Z 0.25"0 tm* /•f o.o^r 

304 4.1,2 C ^a jo.o 4.47   0.25'Ü A/o 

SOS" 3.Zu <L >?2 4o.o J.//     O.-iJi-Q yrj /.4 p.o+P 

Z&le 1-84- c -ai Ao.o 2.06 o.aro yJo 

307 3.18 A Jt2L 4o.o A^f ü zro A/O 

508 IAO <L 52 4o.o j./r- 0 /^'O Y^ /-.r 0.Ü3J 

^0^ 3.0S~ *feTf 3 

3lo 4.kL 

See 
AJOTT 3 

"it t 3 Z3 C ^2. 4-o.o 5ja, p.?fQ Jo 

3(2. 3 14- 3.03 

s«ns- 

■?>13 5 6 1 ai ■40.0 4.C2L /JO 

3^ 4- ■9   <>£ A ^^ 4c.o 2.fl7 D.^ra Mo 

sir i.4S     '<5 aa 4o.o 3r3?l 0.'«ü yers /i,.f 0 0^4 

NOTES: (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "no-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Header assembly subjected to "no-fire" test 

76 



TABLE C-3 

TEST DATA RECORDS 
Sheet   20 

DEVELOPMENT 
''   A   ' "     SENSITIVITY/ 

FUNCTION TIM*-/OUTPUT 10314-103 
PAI.T  NAMi  MINIATURE 

PRECISION DETONATOR 
t oi   so. ■ i      ■ i . i 

^264 
1' .. Ov   I   tl   , HL     N       ■■ i    1    H    ft     PA "A  , 

ENVIRONMENT -   T&H 

|  4-~Z2 -74 5"- 
O ■ *  F'l    t     It 

2.8-74 
A " ■   i        '1   •-■»•. 

1O0F 
.ii ,    ,,   M it i 

'     ■*        "      '   '      "   '       '-        *'  

SPEC IMEN TE3T 1                 KSi  K',.,ULTS 

NO. B/W 
(OIW) 

TESV) 

CONFIC. 
CAP. 
ÜJFD) 

CAP. 
VOLT. 
(VOLT) 

(2) TEST 
B/M        CAP 

(OHM)       (IN) 

BOOSTSR 
CLOSURE 

1            DETOKATOR 
BOOST. 
Fur;c. 
fVES/Wfl 

FUNC, 
(YES/NO 

PITIC. DENT 
(IN) TYPE im- 

tfi 3.e>L C Ä^ 4o.o ^.'?/- O/Z 5-0 Y^ /.<r 0Ü43 

?'7 r?.f^ C ^i ^o.o Z.0Ö u.^'ü y^-s t.L Q.032. 

3(8 ^S-* 7,'* iJore 4- 

>l! ^.zt A ^2. ^0.0 J./6 0.Z6'O vn 1.4- 0 040 

iio J.77 Ä ^^ 4o.o j.rj DftTU ves /.r 0.041 

9ftl ^•7r F 22. 4o .o 2.iö 0/CO yes 1.3. sertr A/< r*(J) 

.??2 tf.fÄ P Z2- 4o.n *'.#? (UÖO yers J.4. sev M r*{3) 

J23 2./6 /C ^ -4o.ö 3.ö(i o./oo /£* J.3. ser Abrsrfl) 

?24 2.12. ^.9o 
see 
Ahn 4 

32f 3.40 Ji ^o. o 3-IB A/O 

?2t. 4/4 3.04- 
Sex- 
fibre 4- 

>?7 3.74- d 2Z. 4o.o 3.C.3 Ü 23-() AJc 

?t8 3.45- ye" 2i 4o.o s.tt u zoo i*s /.£ Sene: **. «r® 

32? 3.01 4.4fl 

33© Itä & 22 4o-o 4.oi O.ZVD /Oo 

Notes:     (1)    Test Configurations  -- 
A - Header Assembly Function Time Test   (Figure  B-l) 
B - Header \ssembly "No-fire" Test   (Figure B-l) 
C - Detonator Dent Output Test   (Figure B-2) 
D - Detonator Gap Test   (Figure B-31 
E -  Booster  (Variable Closure) Initiation Test 

(Figure  B-3) 
F -  "Stee.  Barrier" Test   (Figure B-4) 

(2) Bridgewire Resistance After T§H Test 
(3) Barrier penetration:   1st - hole;  2d - partial;  3d - 

4th  - none 
(4) Broken lead 

dent 

77 
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TABLE C-3 

TEST DATA RECORDS 
Sheet   21 

I > tJl             • '   - 1 

DEVSLOPMZirr 
■ *• *    '  "      SENSITIVITY/ 

FUNCTION TIM^/OUTPUT 10314-103 

PRECISION DETOtlATOR 

1    .1  1       '.     i . 
'  "   ■'■ ' 

4264 ENVIRONIIENT -  T&H 
rFsr    sfAHr 

4-22.-74 
I t   s T     i   O M P t   h   T fr 

5'-^a-74 
A  M H   .       1   »    ' 1  p . 

7Ö-A- 
r * * '      f   *j ■ . 1 H *.' t   *. T     'J ,. M r l »   (. r- 

SPEC U-EN resT i                 i'^ST ".'^SULTS 

NO, B/W 
(OHM) 

TESV) 

CONFIC. 
CAP. 
(^JFD) 

CAP. 
VOLT. 
(VOLT) 

(2) 
B/W 

(OHM) 

TEST 
GAP 
(IN) 

BOOSTS» 
CLOSUKE 

1           DETDKATOR 
BOOST. 
Fire. 
(YrS'NO 

FUNC. 
(YES/NO 

Finic. DENT 
(IN) TYPE 

Tm- 
311 3,io /=" ^^ 4o,o J./Z /l^ 

352 4.P5' r aa. 4ö.O f/{ oioo Vrs A^ sew irW 

NOTES: (1)  Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After TSH Test 
(3) Barrier penetration: 1st - hole; 2d - partial; 3d - dent 

4th - none 

78 



NiliUlllü ..«.MVjwumin ■inn   njai   iwimmqm^mmmmmmw—mmmrmum '" I"""1 

TABLE C-3 

TEST DATA RECORDS 
Sheet   22 

1    .   ■    '                     ■   r    ~   r 

DEVELOPH^HT 
' »-•  " '        SENSITIVITY/ 

fUSCtW» TIMS/OIJTPIJT 10314-103 
PART  ^A- .  MINIATURE 
PRECISION DETONATOR 

(       1   '       -. ' »  , .        T       -  1      ( 

4264 ENVIRONMENT -   SHOCtC 
r »   5 T    s T A w r 

4-22.74 
T i   s r    f O M f» l r. T 1 

S--Z8-1A- 
AM M .     f 1   M r . 

70 of ä?*/; 

■   '    •-   r      '   (J i;  1 »' ' '  '    '.   T      N  .    VM. '    ^  S 

1    SMCIMMI TEST 1                 TEST RESULTS 

NO. B/M 
(OlCt) 

TES9) 

CONFIG. 
C.\P. 
a^FD) 

CAP. 
VOLT. 
(VOLT) 

(2) 
B/W 

(OHM) 

TEST 
CAP 
<IN) 

BOOSTER 
CLOSUltE 

1           DETONATOR 
BOOST. 
FU>;C. F'JNC. 

(YES/NO 
Fire. 
TMrA 

DEKT 
(IN) TY'PE 

rm- 
3?? /./^ e 55 A-o.o 2.2.Ö oafö A/0 

354 *?^ & 5Ä 4o.o firff p.arö ytrs /,? o.on 
3jr 5.«fl <L 5i 4o.o J,9L p.zvo //. 

33(. lit t •2^ Ao.o 4.08 p/z^j Nö 

??7 Itfl c J-'Z- 4o.o 3.6f O.iKO W£S /.3 0.04Z 

iff 4,2P c 1.1. 4o .o f*^ l).^'ü ^ 

??? ,?.2C c %l. Ao .e> 3.33 a^-o AJ* 

?^o Z.oU Ä. 3.2- ^o.o 3.12. a^'o fJo 

34( 3./I a 52 4ö.O S.if O.^i'O /Vo 

?4t- J.I4 6 ^5 4a.^ 3.3o P.Ä'O AJO 

34^ J.ZC 6 ^5 4o.o J.32. ö.isTO A/O 

^44 3.(-4- A ^5 4o.o j.vr Ü^'Ö Vers /.^ 0.094 

j^r ff.*a A 52 40.o i.ffi aaro A/O 

346 J.27 & 2^ Ao.o i.4o 076'Ö A/O 

211 2i^ c ^L 40.ö J.9o cxaro Yes. Ü.4: o.e?4 

NOTES: 

(1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Bridgewire Resistance After 15,000-g shock 

(3) Broken Lead 

79 
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TABLE C-3 

TEST DATA RECORDS 

Sheet  23 

DEVELOPVENT 
SENSITIVITY/. 

FUNCTTON TiME/nin-pirr               t 10314-103 
'*" r  ■■*  •■  MINIATURE 
PRECISION DETONATOR A264 

■ ■ "   >,   1   I) :: Hi.       .       v K 1    H    »     H 

  

1 S~/S-74 5-- za-74 

A ' '  ■(  ,      1   t    ■ •  .    , 

70° F Jlo % 
1     ■   -      1 1              ,  r    ',.-■,.. 

SPEC EEH TiST ._ T:;T litfstkll 

NO. B/W 
(OHM) 

TESV' 
COWFIC. 

CAP. 
yjpD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
CAP 
(IK) 

BOOSTER 
CLOSURE 

1        ■ DETOKATiMl 
BOOST. 

'FtJMC, FUMC. 
(YES'NO 

Firr. DENT 

(IN) TYPE Ti/f^'- 
34Ö ^■79 t0. n At.o O.ZfO y« /,5" 0,030 

aw J76 C zx Ao.o o.zre Yfi-i /.-f B.«Ji. 

3S"P 3,^- C AZ 4o.c 0.2^ yVö 

3f( J.72 (! £2 Ao.o Q . Ito y« Af Ü.032 

7£-^ 4.f7 6 ^z 4o.o Q.ZSo VÄ-i /..? Ö,03J 

353 4.2t tf 22. 4ö.ö 0 .2^ v« /.3 O.tfJ/ 

35-4- 4.1/? C r?? 4o.o D.2f« Vf-s /.r 0.0*6 

i^-r 3.2?. t ^2. 40.0 fiUifij y^-s AiT 0.ö4( 

3f6 4.43 C ^2 40.0 O.PXo AJo 

35"7 4M e 22. 4o.o 0.2ib yes. /.^ C1034- 

??? 3.Ö1 ä ?2 4a.0 o.pro yes /.r" (k22JC 

3£? 3.-44 fi ^2, 4O.0 o.zro yes A^ 0.Ö22- 

?ÄO 2.?Ä fi 2?- 4o.o 0.2,^ Yn A3 O.057 

?Mrl ^,42- <s ^2. 4o.o o.iro fJo 

lil. 3.22- c 2.Z 46.c V-SS-o m &J üi^. 

NOTES:  (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Sheet   24 

t . . 1    .>»    ■ 1   - i 

DEVELOPMENT 
■*"*   SENSITIVITY/               1 

FUNCTION TIME/OUTPUT                   1 10314-103 
r.*.. .   NAM!  MINIATURE 
PRECISION DETONATOR 

1       ' '       '•     *  ■ 
,  . 1     1  ■ 

UlbU 
i' -«(.*    1   O    J HL     N       VMt   R    &     t-'AWA        '.tJ. 

S--ZS-74- 7o »F fflV. 
'    ""       '         ' '     '           "       ' 

1    SPECIMEN TEST [                T":T RESULTS 

NO. B/W 
(OHM) 

TESV) 

CCNFIC. 
CAP. 
(pro) 

CAP, 
VOLT, 
(VOLT) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

I           DETONAToa 
BOOST, 
FUNG. 
(Yuf-'ftn 

PUNS. 
(YES'HO 

FU;;C. 

ifcl 
DENT 
(IN) TYPE 

Tm- 
3t3 Uli £ ^? 4o.o D.fiZS- /ft O.cXe Ves /.a. y*-j- 

^4 3.oo E ^^ 40.o 0.O7S- AL D.OAi' V£-S /.2 Vo 

zus 3.JZ E 2=^ 4a  d Q.07S- ftL. 0.055- y*t /.a. AJe 

sac J.fio S 22. 4o.o 0.07^ (fi O.o^o Y-5-S A.l Ves 

36.7 3.ÖC £ 22, 4o.o Ö.07S- /^Z Ö.tf*« y^ /.5 AJO 

3££. j.dr £" 2.2- 4o.o o,ö7r ^ 0.<?^o V^i /.Z tin 
Ifcl r.ir e 21. Ao.o o.Ä7r ^ O.cio Ves /.-L A/O 

37Ö j.zr e 23- 4d.O o.o-rr /»i O.ö^ö Vtrs /.? üia 

37/ 3.3C £ 2.7. 40.0 üiCTr >?^ O.sje Ves /.s Y^J 

J72 7.r2 £- 22. 4o.o o.o7r ^^ 0.0/L Vers /,3 ytes 
37? 3.oq £■ JA 4o.o o-orr ^4 O.O/t. Vfe-'i /.J ^ 

374- 3.4 ft E •** 4o.O Ü.C7i- ^4 o.o/L Y^S /•f Y^^ 

aT^ -?.t4. e IT. Ao.o 0.075- /?A O.OfL Ye-5 /.< Vo 

374 ^.84- £ **. A0.0 o.ö7r fit- O.O/i Ye^ A^ A;» 

122. ̂ „,,23 E Z2. 4o.o O.öW fit- 0.o<U ^LJ /•J Yf7- 

Notes:  (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 

D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Sheet   25 

i   ■ ► »      • ■     ■ ■    - ; 

DEVEI.OPMEUT 
'•*«*••"  ' 1   •  SENSITIVITY/ 

FUNCTION  TIM?:/OUTPUT 10314-103 
PA-'  NA.-,  MHilATURE 
PRECISION DETONATOR 

•    1  •• 1   1 

4264 
' .- 1 ) .    1   O    ■ Ht      *■       M H »    H    ft     »'A '   A        ' 

Tfsr   srAwr f ^ S '    {  (■ ■■ r ■   t   r . 

70 o? fo*/* 
"       '                                                                               , 

SPECmEN       1 CEST ;-: :l klbJJü 

NO. B/W 
(OHM) 

TE3y) 

CONFIC. 

1     PAP        i TEST 
GAP 
(IN) 

BOOSTER 
CLOSUOE 

DET'-'t.-AT.«                1 
BOOST. 
FOKC. CAP. VOLT. 

(VOT.T) 
FUNC. 

(YES mo 
PÜNC. DENT 

(IN) TYPE Tyf[:f- 
376 3.Ö8 £ ^1 40,0 0.075" t?$ o.^s- Ye-c /.2. y£-s 

379 4.00 £■ 22. 4ö.ö 0.07^ *? 0*0/6 Ve* /.*. Vf? 

-^ö 33/ e Ja 4o.o O.07r »s wie- V£-S /.3 y«-i 

39/ ^7.77 £-  ■ ^2 40.ö 0.67f ^? Ü.ÖÄZ V^-s /•? AJo 

39Z J.3ß £ -az 4fl.ö 0.O7 r ^5 O^J/^ Vers /. 2- Y^J- 

383 4.3L £■ ^^ ^0.6 0.Ü7S- ^5 ftc/i" V£rs A^ Y^ 

3^4- 3-73 £ 22 4ö.o o.ovr 5S o.<?/ir Vers /. / ^ 

s^r ^.95 £- ^2 40.0 o.d7r 5^ ao/i" Vers /•? ,.>* 

38fe 4.12. e JZ 4ö * 0.O7S- ss o-^/jr Ye* /.2. Afo 

Sßl 4.4o f 2.3 4o.o O.o-rjT 0 (?/r V£5 '■»- fiJo 

3ff8 4.31 E 11 4o.o o.cnr 6S 0.0/r V« /•/ yes 

3^9 J.S-T £ 21. 4o.o O.OTi" ^S 0.010 VffS /.^ JAS 

3f0 34f £ Zl~ 46.6 o.o7r £S O-oio Yf^ /,? VfS 

J9' 3.Z( £ 2Z 4o.6 0.07^ SS Q.OIO y« /.J Yes 

3?^ SJJ e 22- 40.6 0.07^ SS O^OLO &2 /.3 Vffi- 

NOTES:  (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-£ire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test. (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLb C-3 

TEST DATA RECORDS 
Sheet 26 

DEVELOPM-.tlT 
1 *   *■••'•<      SENSITIVITY-/ 

FACTION  TIM?:/OUTPUT 10314-103 
PART  «.AM,  MINIATURE 

PRECISION DETOWATOR 
II     '       ■.'■>. 1       »-,,,. 

426A 
'- :

".M i n 1 Ht    *     ■•.'«&   r A • A 

r » s r   s, i A >i r 

r" 

r t  s t    i ■,■ »j p i  f   r t 

£■-2,8-74- 
Mil         ■.   .       1 L. 1       ■ t i   -i •     1 u   J !>■    ■ -   ■- r    -.,..■ H t   w - 

NO. B/W 
(OHM) 

TESV) 

CONFIC. 
CAP. 
OJFD) 

CAP. 
VOLT. 
(VOLT) 

.1131 

TEST 
CAP 
(IN) 

ßöoä'.'sft 
CLOSURE 

JhST   RESULT^ 
1            DETOKATOn 

ROOST, 

(YES'N'O 

Fm:c. 
(YES/NO 

Fuvr. DEKT 
(IK) TYPE Tyw- 

3W 4,24 ^ ^^ 4ö.6 0 . /00 V£-S /.I 

Jf^- 1AÄ /^ 22. ■4o.o O./OO AJC 

39r 3.0 f _£! 52 40.0 0,100 A/« 

T9t M? ^' 53 ■4ö.O 0 .100 yfs /.5" 

it? J.04 F ?? 400 0 . /Oö /F5 Ar* 

ifi j.zr p 22 4-0.0 O./OO äJO 

3ff ff.ff F 22. 4o.o O./Oo Vers. A-f 
4oo ?^7 r 22. ^0.0 o< too A/O 

4fii 2.5L F 22 •^0.0 O./OO y«-f A4- 
4oz. J.S? p 22- ^?.ö O./Öfl A/* 

1 

NOTES:  (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
ß - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Sheet 27 

l^tl       .IP      ItST 

DEVELOPMENT 
• *"*•■" 1 1      SENSITIVITY/ 

FUNCTTON  TTNn/nilTPIIT 
,   A 1<  1     '. ri MB t   M 

10507 
,.A«r  N*"t MINIATURE     /HDR. 
PRECISION DETONATOR/     ASSY. 

1 0 r   NO . t      1 T       > 1 < ■ 

A26A 
PHOtLDUHC:    NuMRf.R    &     PAHA.    NO. 

TEST    START 

«-3.74 
ifsr   roMpi  f  T» 

r-2ö-74 
A M B .     r f   M P . 

100F 
wi   I   ,   HUM JD 1 T \ riST     1-aUIPMt   NT    NUMBERS 

SPEf E1EN TEST TEST RESULTS 

NO. B/w 
(OHM) 

TESV) 

COOTIC. 
CAP. 
OJFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
CAP 
(IN) 

1   BOOSTER SPECIMEN         *  
c 

•n 

ILOSURE 
FUNC. 

(YES/NO 
FUNC. DENT 

(IN) 

OPEN 

fYB/?/m 'PE ^m- 
4ll JJtf ^ 1 r.ö /Vo Vo 

4ift f/r A 1 f.f AJm Mi 

/fe 

411? wi A ff-e AJö 
^ 

/C/« 

414 4.04 A 5:0 fiJ0 
__ 

AJp 

4fff 4.24 A 5.0 AJ* WM *Jc 

4lt S.(-7 A fO.O AJ* M,_ 
Vfs 

4n 4.2.7 A /0.0 AJe _ «/f S 

4IÄ 4.(io A ;o.o Mo ^^ ves 

4l? 4.14 A 10,0 AJ* ^ Y«s 

420 4.« A [0.0 Ah _ Yff«; 

411 a.41 A 10.O fJo ^ V«r« 

Atz S.^T A 20.0 AJö 
_ Vff? 

42? l.ffÄ A 20.0 /Jo ^. VfS 

4?4- ^.Ä«. A 2o.o AJo ■a V^S 

42? 3.<i5" A 20.0 fa - yes 

NOTES: 

(1) Test Configurations -- 

A - Header Assembly Function Time T^st (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure J-l) 
C - Detonator Dent Output Test (Figure B-2j 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 
F - "Steel Barrier" Test (Figure B-4) 

8U 

I 

iittrt   lifrllifthMiv'      "  '     ' .I'-I iijin^ifiiiii. ■'-■-       in   MMMr-  ->.-.-■  .^.^...  —-, -..          '^M^aiaJla"a^aJA-- 



■Mu.l.muwiWiliipM^ *m**mmm 

TABLE C-3 

TEST DATA RECORDS 

Sheet   28 

DEVELOPMENT 
'■A'■A■■, ■ '      SENSITIVITY/ 

FUNCTION TIMü/ntlTWIT 

■   A 1-   '      '.    >   .' M 1    H 

10507 
PART  NAM» MINIATURE       /HDR. 
PRECISION DETONATOR/    ASSY. 

IOI      NO . n T   -1,1 

426A 
f1 *.fj L   l   (1 1 t HC    N . 1 M H r. R   a    PA "A  . ''.0 , 

ITtST    fTAHT 

1  6"-2-74 
1 t  s r    COM Pt-t Tl 

£-- ZS-74 
A M M ,     I f   ■. r , 

10-p 50% 

r f ^ 1    »uwipvi»-. TNuMatw^ 

SPKf IMEN 1                                              TEST ä                TEST REgUl/I? 

NO. B/W 
(OHM) 

TES9) 

CONFIG. 
CAP. 

euro) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

I           SPECIMEN 

FUNC, 
(YES/NO 

FUNC, DENT 

(IN)- 

OPEN 
B/W 

(YES 'NO 
TYPE T?l^- 

4^ 4kS A ^.tf Kl. Yes 

4il 3.SA A 2A^ /Jo 
. 

Yes 

AIP, 4.1?- A 20.0 AJö w YfS 

AW ?.<?t A 20.0 AS* Vrr 

43e 7,41 A W.P AJ0 
_ltl yes 

Al\ 4,H A 50.0 V« 0.7 ■/ep 

An 3-71 A 3P.P No .  , Ves 

43? 4.44 A 30.0 S£i o.s Ves 

414 4,^ A 30.0 No _ Yfrs 

4?f 3,lfi A 3Ö.C Ves 0,4 YfS 

43* 3.29 A 3o.o yes 0.7 Ytf5 

437 3,44 A 30.0 0.9 YfS 

458 3.5-5 A 3^.0 Vo y1f5 

439 J.t2 A 30.0 Kfc Ves 
£Ao_ 3.t| A 261.0 AJo - WL. 

Notes:  (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assemb. ' "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Firure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

85 

. . M. .M  ^     .  ^j Kih 1 In 

  ÜMM. iÜÜ LML^.ifctofe^.i^- ^^-.■^waa 



imm «ÜW     n.,J.I.,kfl«WWiP.Wi™ "WfW" mmm HI  iiiiiMU(jmiw<im>i.w J'IMI mi 

TABLE C-3 

TEST DATA RECORDS 

Sheet  29 

r v P i    o*    i t ^ r 

DEVELOPMHHT 
PA »AMI n N  SENSITIVITY/ 

FUNCTION TIME/OUTPUT 10507 

PAHT  ~A*-i MINIATURE      / HDR. 
PRECISION DETONATOR/     ASSY. 

11)1      NO. l   i » T      -< I .   ' 1    MN 

A264 

•HOCLDlIMG    N ,^.' Hf  R   «    PA KA .    NCJ . 

TfST     START r r. S r   COM ^Ul.Tf 

Sr~Z8-74- 
A M H ,    r f   M p . en   i       KM*!   i n i ' > 

So % 
i.  -, i    . (j n i r " i F •* r   N tlM ti i  M • 

SPECIMEN      1 TEST TEST RESULTS 

NO. B/W 
(OHM) 

TESV
) 

C0N?IC. 
CAP. 
(PFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BÖ0STSR 
CLOSURE 

SPECIMEN i 

FUNC. 
(YES/NO 

FUNC. DENT 
(IN) 

OPEN 
B/W TYPE 

Tm- 
44-1 4.0«» A 20.0 A/o Ve-s 

441 4.13 4 30.O YfS O.f, VfJ 

44^ 3.74 A 36.0 VFS 0-7 Vfi 

4^4 3.44 A 30.0 . yf5 0.4 V« 

445" 4.^2 A lo.o //e Vf5 

44C S.M A 30.6 Vo   y« 

441 Z.13 A 30.0 AJO -__ Vfi 

44R 3.4,8 A 3o.o Vrs 0,7 y^s 

44^ 4.11 A 30.O /Jo y« 

4^ 3.7?i A so.o Ves 0,fr y^-s, 

4fl 3.4,2. A Ao.o Y« fr*? , y^ s 
452 3.^C A Ao.o Mo y^s 

453 2.L3 A Ao.o AJe _ ,Yfi 

4-«- 3.46 A Ao.o v^-s o.r Yrs 
4^' S.1f A  46.ö Y^, o.r IfiEl . 

NOTES:  (1) Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure b-.O 
E - Booster (Variable Closure) Initiation Test 

(Figure B-j) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Sheet   30 

TVPt:     Of      TkST 

DEVELOPMENT 
.■A HAM. r, N  SENSITIVITY/ 

FUNCTTON TIME/OUTPUT 

1 • A H ■    ■.   r M ■ k H 

10507 

PART NAM» MINIATURE      /HDR. 
PRECISION DETONATOR /     ASSY. 

((.IT     NO, t   < ) T     -.1.1 

4264          \ 

«ROi-LDUHt    Nt.jMBF:R   A    PARA.    NO. 

[TEST   STAHT 

S-S-74- 
T (  s r   c 0 M n 1. F  r f A M H .    r r M r . 

loop 
nt- 1.      HUM JO 1 r v T f ST    r u u i P M t  NT   N UM kr l*1i 

1     SPfTTMEN        i TEST TEST RESULTS 

NO. B/W 
(OHM) 

TEST 
CONTIC. 

CAP. 
(^JFD) 

CAP. 
VOL". 
(VO^T) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

SPECIMEN 

FUNC. 
(YES'NO 

FUT4C. DENT 
(IN) 

OPEN 
B/W 

fYE<S 'NO TYPE 
xm- 

414 4nr /? 4o.o Yfi-S o.s- ^ 

^•ri ^4! ^ Ao.O YfS o-r //TS 

4^ 4.88 A 4o.o ^ O.f yfj 

4n 444 A 4o,o V« 0.4 yes 
4iö f23 A Ao.o 

, vrs Q.f Yf? 

4(.l M4 A Ao-o Yff/ o,r 
Yf5 4^2. i.tl A 4o.o •« 0.4. 

4&? •? ci A 4o.o No _ ye; 

4C4 354- A 4o.o MFJ o.s- VffJ 

4#r 3.27 4 40.0 y<fj 0.+ y^; 

4^ 3.ir A 4o.o vr; 0.4 Y*7 

441 4.11 A 400 YF? o.S- V-f/ 

4(.ft 4.?4- 4) Ao.o Y*7 o.S- vrf 

4^ 3-93 A 40.0 Vft 0.4 V« 
470 iOk. A 1 40.0 YifS- o.s' , Y^?- 

NOTES:  (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - 'Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 
Sheet  31 

r v PI    OF    i »  ^ r 

DEVELOPMENT 
''--*•• " '■  SENSITIVITY/ 

FIWCTTON TT>fy./nirrpirr 
i   A i'   '      N 1' 

10507 
MM»    K 

PART  NAM.  MINIATURE      / HDR. 
PRECISION DETONATOR /   ASSY. 

t i) r   NO. 

4264 
'WO* t ON RL    Ni   Mflf   R   4    PA HA .    MJ , 

TtST    START rt,ST    COM PI    t-   T t 

S~ 2.8-74 
A M H  .      f 1   M P .            " i    I .   .    M ■, M ( D 1  r v I I   ^ t    t ■ j n i r M f N r   N n M ii f  w •* 

1    SPECIMEN -        TEST TEST RESULTS 

NO. B/W 
(OiiM) 

TESV) 

CONFIC. 
CAP. 
(^FD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BÖOsTEft 
CLOSURE 

SPECIMEN 

FUNC. 
(YES/NO 

FUNC. DENT 
(IN) 

OPEN 
B/W 

fVES/NO TYPE im- 
411 4.1^ n 4.7 r.o AJo y« 

47?. ?.8Ö A 4-7 S.o AJo ■n V£-5 

471^ 3.?a A 4.7 £0 AJo _ 
VffS 

474 4.S-8 A 4-1 5.0 fiJo _ y« 

475r 3.9^ A 4-7 S'.o Uo _ 
&| 

476 x^r fl 4 7 1 o.o A/* ^^ v/*-< 

477 ^-97 A 4r1 /oo A/o -^ VfiS 

41?, ^ .^ A 4.7 10.0 A/o — Vfi-r 

474 ^.^/ f\ 4.1 10.0 f/f «n Yes 

46o 3.36 A 4.7 /O.0 A/O 
■ — Vff$ 

4f?l ?.5ö A 4-7 2o.o AJO _ y« 

4flÄ i.2ß A 4.7 JJO.O yet 0.8 /fS 

M} 233 /\ 4.1 2o.o A/O ••— Yf/ 

4S4- 3.(3 A 4,7 2.Ö.O in 0.9 y« 
+8f 3.22 A 4-1 VLSL. /Jo — Yei- 

NOTES:  (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 

D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Sheet  32 

TT 
DEVELOPMENT 

PART  NAMi MINIATURE 
_PRECISION DETONATOR 
rLsr   srANr 

sgsamga 
NO. 

A&& 

B/W 
(OHM) 

4ai 
Ma 
4ai 
41^ 
AM 
•49a 

.Lli 
3./C 

4-99 

uaa 

HDR. 
ASSY. 

t "   s T    (_ ti • i ^L f   r 

A KAM i n   .   SENSITIVITY/ 
FUMrTTnN Ti>E/nirrpirr 

7o T 

TES^5 

COKFIC. 

Ill 
1^5. 

431 

431 
^?r 

A2L 
421 

41Ä 
411 

4^ 

AA± 

AM. 

CAP. 

4JL 

±1. 
±1 
±1 
±1 

yssi 

426A 

i"0 0/> 

10507 
DUHE.    M if M 0 ft I!   A    I' A '^ A 

ff^r      f-UUIPM^NTNuMHfll 

CAP. 
VOLT. 
(VOLT) 

A^O. 

lo.o 

20.O 

20.0 

4J. 

ML 
in 
MSL 

4^2 

4^4: 

gag I lai 

Al 
4.1 

ia 
4JL 

Al 
44 

zoo 

3g,g 

Rg.P 

3o.o 

Jö^o 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

TYPE m 

3<?.C> 

3oo 

4JL 

Al 
-A-1A2 

30-0 

3o.o 

lö.o 

3o.o 

^UStSBIS 
SPECIME 

ESI 
ST 

FUNG. 

SBIBWh 
Jk 

/Uo 

FTOC. 

J^o 

DSNT 
(IN) 

AJO 

Jki. 
A/c 

Jik 

^EL 

Wg. 

CLi 

0.4 

OPEN 
B/W 

(YES/Ni,) 

yg;. 

Yf?- 

J^ES. 

^Ci. 

A;< 

^£S_ 

LteL 

£dL 
SLil 

a? 

o.r 
NOTES: 

(1) Test Configurations -- 

A - Header Assombly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-21 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 
V -    Steel Barrier" Test (Figure B-4) 

-tes. 

JÜfiL 

ygj 

^3_ 

Jdi 

jsajL 
YffJ 

JtfeiL 

Jfci. 

yg? 

JO. 
Yfj 

iili^i^tfAi'lililv^il|i,iifillf[,'lm^l^ll^■Wi^ 
^.,..^^..1J, J... ^^»^.^„^^a^ B^aom.tJaj.ta^-^.LJtt. 
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TABLE C-3 

TEST DATA RECORDS 
Sheet   33 

r y l»i    o ^    i i -^ T 

DEVELOPMEtJT 
<*"*■■'< ' 1   ■  SENSITIVITY/ 

FIINCTTON  TTNf7./OUTPUT 

■    A ■     '      "■     ' 

10507 
.'Ml    H 

PART  NAMi MINIATURE     /   HDR. 
PRECISION DETONATOR/     ASSY. 

101    t-t n , 1    r T   *■ 1    ' 

«26A          \ 
■ R C CI D W P|K    N;.MHf   R   ft    PA MA .    KO, 

TtSr     START t i. s r   c 0 M PU t r t 

S--2.8-74 
A M a .    r 1  '■' p , 

70 °F 
Mtl.        H IJ M  1 Ü  1   1    ■ 

So% 
r i s r   f ytj IP Mi  MT     N >.  M 11 t   W t- 

SPHCIMEN       1 TEST Tr.?T  RESULT«                        1 

NO. B/W 
(OHM) 

TESV5 

CONFIG. 
CAP. 
(^JFD) 

CAP. 
VOLT. 
(VOI.T) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

SPEC [(TEN                                    1 

FUNC. 
(YES/NO 

FUT'C. DENT 
(IN) 

OPEN 
B/W 
(YES/tll? TYPE ^W* 

^Of 4.I4- A 4-7 30.0 y« O.L v^; 

JSfii. 3.1*7 A 4.7 3D.O V« Q.I y^-c 

SOI 4.«:r A 4-7 Jo.o Ys-S 0,1 y<nr 

roA 3.ST A 4-7 30.0 VffS o.e. y« 

.föS" 5.60 A 4.7 30.0 Ve^ p,r Y« 

So«. 3.79 A 4-7 30.0 y^ a.4 Yß 

i'oT iM A 4-7 30.0 A/o Yes 

ZoB 4,M A 11 20.0 AJ* _ V^ 

So*? 4.78 A 4.7 10.0 y« 0.7 V^j 

ffio 3.76 A 4-7 3ö,o yc/ o.r V6-J 

ff/f 4SL A 4.7 4.0.0 Y« fiitf Yes 

Sf2 4.11 A 4.7 4o.o yes o.r Yf5 

S"f^ 3.?l A 4,1 4o.o V«l 0.6 YfiTS 

S"i4- 3.?> A f7 4o.o No >(es 

li£. 3.64 A 4,7 Ao.o 3ÄL. o.r Y&S . 

Notes:     (1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closurej Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 
Sheet 3^ 

NOTES:  (1) Test Configurations -- 
A - Header Assembly Function Time Test [Figurf; B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Boorter (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE 

TEST DATA 

C-3 

RECORDS 
Sheet  35 

1 I v p t     ot     i ^ !, r 

1 DEVELOPMENT 
"*"*'■'    T'   ■  SENSITIVITY/ 

FUNCTTDN  TTMR/ntMWff 
'■ A K   1      s : i M M t    H 

10507 
ifARr NAMi MINUTURE 

1 PRECISION DETONATOR 
/ HDR. 
/      ASSY, 

1   0 T     S t J . 

4264         1 
PHOtt-DURt;    NDMBf   R   A    PARA       '.t) 

r" ir-Z8-74. 
AMR.      1  J   M P , He l. .   HU M ) D i r v 

S00/o 
II   ST    fuUlPMlNr    NUMHfRs 

NO. B/W 
(OIIM) 

TESV) 

CONFIG. 
CAP. 
yjFD) 

CAP. 
VOLT. 
(VOLT) 

lüsj. 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

1                 TEST  RKSULTS 
1              SPFfiMN                               H 

FUNC.     PÜWC. 
(YES/NoJ^rx 

DENT 
(IN) 

ÖPE^ 
B/W TYPE w 

531 3,14 4 2^ 5.o Mo V/SX 

512- J.M i 11 ^P AJO 

—t&i— 

f3? j.Sfl A XT. Iff | tie vor 

5?4 ^.74 A zi S.o ÜO 

- Ye» 

^?5- J?.ö? A 22. s.o No Ve-5 

fii 2.^4 A 22, fO.o AJo Y^"J 

f37 2.02. A -JLZ- JOO A^t/ 
. 

—IS-J— 

Hft ^•9/ A 22 10,0 A/o yet 
«1 .'.'.7 9 A ZZ too fiJo .. yes 

f4fi rfrJff A 2X (0 0 AJo   
Y(£7 

fiH. i^:3_ A 22- Lo.O *Jo _ 
Vfl 

ST« 2. i'.^4 A 2 ft. 2*0 AJo Vri 
T^ A Ifa Ic.o /Jo ^_ Yes 

5^4 7.97 A av 2.0.0 fiSo V« 

.as 3..7 A xo- 20.0 AJo .— Y^ . 

NOTES:  (1J Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TAbLE C-3 

TEST DATA RECORDS 

Sheet   36 

! VpP 1      Of      T t S  I 

DEVELOPMENT 
»AHAM» r. ..  SENSITIVITY/ 

FIINCTTON  TTM7./nirrP!1T 
>   A '    ' 

10507 
■-' H I   H 

IPABT  NAMl MINIATURE 
1 PRECISION DETONATOR 

/ HDR. 
/   ASSY. 

1        If       NO, - ' T      ■-   1       1 

A264         | 
n Moi  t  u ! Hi;     S       ^ M r R    a     F^A '^A 

■ ri-ST     SfARf 

1   5-.1.74- 
I  t   ^ T     COM PI. t   1 I  j         AMU.     i  1      ■ P . 

S~Ze~74.    I      70*/* 5-0% 
i ■   - i J ■■      I f   •  >   1     's    !       N  !,   '^1  , .  ■      ..     - 

1   fiPF.rmEN 1                                              TEST !                 TEST  KKSULTS                      1 

NO. B/W 
(OHM) 

TEsV) 

CONFIC. 
CAP. 
(JJFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN; 

15ÖOST2R 
CLOSURE 

5 PECIMEN                                    1 

FUNC. 
(YES/NO 

FUNC. 
TT-.rf 

DENT 
(IN) 

OPEN 
TYPE T?f^- 

,ru S,C><? ä f»Ä 2te Vo yes 

«T ^•tfi A it AO.O NCf 0.7 V^s 

.5-48 ^<?^ A 2.Z 2o.o 
1 

o.s Ye^ 

«S ?^ A 2-2. 2o.o y^ /.e> ves 

i^o 7.21- A 22, 20.o Y£S Ö'f S6S 

£SI J.7<. A ^i. ?O.0 y« 0.6 ves 

«?r I.tl <q 2£ 300 /Uo ,_ yer 

5X? 3.0/ A P^ Jo.o y« O.C Vst 

ff?4 3.47 4 zx 3o .o y<?r o.d Vt5 

ffST 2 ^5" ^ 23- 2o.o y^-r o.r Y^ 

5?C ^.70, /I ?? 2o.o y^-j 0.6 y^s 

Jfil 3.S-I 4 22_ 3o.ö Y^rx o. 5^ ye-s 

JS-8 4.Z1 A 22. 3o.o A/O Y^ 

«9 fdf A 2.2, Sö.D /Jo ^ Vfs 

ftsff J.Ä4- A 52. 3o.o Y^ &k Y^. 

NOTES:  (1) Test Configurations -- 

A - Headei Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Tust (Figure B-3) 

E - Booster (Variable Closure) Initiation Test 
(Figure B-3) 

F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Sheet   37 

1 T v P t    Of    i t: ^ r 

DEVELOPMENT 
. AHA^. T, .,  SENSITIVITY/ 

FlINCTTON TtME/OUTPlIT 

,   A i.                  ^• H 1   H 

10507 

IPART  NAMf MINIATURE 
1 PRECISION DETONATOR . 

/HDR. 
/     ASSY, 

1    O T     NO. (  <; 7    -. 1 -■ t 

A264         * 

'HOILOUHE    NrMHf.   R   4    PA MA.    •. M. 

TF9T     START 

5-3'7 "1- 
r t s T   co M PI  F r ^ 

r--Z8-7^ 
A M M .    ' (   ■ i r , 

70-F 
n t   1        i. i i    1 1 D 1 T •< 

5-0% 
I i   -^ r    i   j     i .'■''■- r   N . , M t   t   "   • 

SPECIMEN       1 TEST 1 TEST RESULTS 

NO. B/W 
(OHM) 

TES^) 

CONFIG. 
CAP. 
OIFD) 

CAP. 
VOLT. 
(VOLT) 

■ 
TEST 
GAP 
(IN) 

BOOSTER SPF.CTMEN 

r 
:LOSURE 

FUNC. 
(YES/NO 

Kir.'C. 

?&1 
DENT 
(IN) 

OPEN 
B/W 

(Yi:s/r:j ^PE Tr}iif- 
£^/ 4.«i k ^^ 3o.o AJo — y« 
5*4 2. 4.73 4 A2, 3o.o Ys* 0.4 VfT 

5tS *M A XI. Zo.o AJO YF5 

SfcA A.tS- /I Z-i. 3o.O fi/v ~ y«T 

s-^r 3.43 /\ 11. 20.0 yri 0.^ y*7 

Tit ^.ßS" A XI. ^0.0 m ö.t y^: 

^•7 J.7/ A 1.1. 3o.o YR t>,>- Y^; 

«/? 371 A *,%, 3ü.o v« o.C v« 

J"^? ?. 4r" A TLTL. 30.o V« o./ YO 

T'i' 0 3.0^ A "3.1. ZO.O y^r o.^ V*y 

£11 J.Z4 ft 7.-3. 4o.o Yo p.r . y^ 

S72_ J 9C 4 2-X 4o.o Yo 0.4- ., y^j 

573 3.2f A •2.2. 4ö.O Y^ 0.S- V« 

«n-l 1 3.2,9 A 2.-2. Ao.o Ve? or v« _ 
-'■ —-i — 

A 2.1- 4o.o i v^ o.r Yfi*- 

NOTES: 

(1) Tost Configurations -- 
A - Header Assembly Function Tiipj Test (figure B-l) 
B - Header Assembly uNo-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 
F - "Steel Barrier" Te ,t (Figure B-4) 
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TABU: C-3 

TEST DATA RECORDS 

Sheet 38 

Irv»)   01    r».»T                                       |PA"A"-" r' "  SENSITIVITY/ 
1 DEVELOPMENT                                                VHHRTTflH TTMK/nilTPHT 

[   A >■' -     Mi K« Ml. H 

10507 
1 PART NAM 1 MINIATURE    XHDR. 

I PRECISION DETONATOR/     ASSY, 

1 i n    isu > .         1 ' 1 T     ^  1 .   1 P HOI  LOU HE.    NtlMflKII   *    PA HA  .    -.O. 

|Tf  ST    S TA BT 

1 «r-^74- 
r t s T   c 0 M P    1   n 

S--28-74- 
A ^^ H        T l   ' t p _ 

yoop 
«1   |         M   1 ■ 1 1 D 1   :  •■ 1   t    ■-   T       1    j ■,   U' -'•■*  T     N ,J M H 1    K ~ 

1     SPFirTMFN TEST TE5T RESULT?                    ] 

NO. B/W 
(OHM) 

TES^) 

C0N7IC. 
CAP. 
OJFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

SPKCTM^N 

FUNC. 
(YES/NO 

FITIC. DENT 
(IN) 

OPEN 
B/W 

fVES/KO TYPE 
TO* 

?76 f?^ff A Ä?. 40.0 V/pf o.-f- Ves 

577 1,17 A 2 2- AO.Q y^r o,r VFT 

?76 Ä.fi4- A a-t -4oo v« 0.^ vet 

5-79 a.*/ A 4o.o Yfit o.r > 
Ver* 

«0 a^? A <22. 4o.o V« 0.; Sex 

^f j.r/ A IV Ao.o VffS o.r V« 

Sßi- ^.T«? A i^- 40.0 Vev o.r V« 

S82 Ä.77 A 2.2. 4o.o v« Q.f- y« 

^94 J.sn A zo- 4^.0 vcr 0.5^ SÜS 

r/jr i,f7 A 2-J- 4tf.c) yer o.r Y^ 
rst 2.QL A 21 4ö.O v^r ar V« 

^fi7 2 SI. A 22- 4o.o Ve^ P,3 ya 

589 Z'f\ A J.i 4ö.z> y^.r O/P y^ 

rÄ? 2.17. A x-v do.o y« Orf Ä 

bafi 2-M A ■2.1- 4o,o v^ fi^L. V65 

NOTES: 

(1) Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2J 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Sheet 39 

DEVELOFMSIIT 
■*■*'"■  SENSITIVITY/               j 

10507 
Ml    t' 

c»rti   -.*-.i  MINIATURE     / HDR. 
PRECISION DETONATOR/    A3SY. 

1   '' '     ■■   ' - 
T             1 

4264 
■ U.   •   »   'Mt      •      •»'fll   H   A    P A f-A 

TfST     STAHT T   t    ST               , • - f"    l     r 1 

S-- 20 -74- 
A ^• tr  .      '  l    ■• t' , 

yo*F SOVc 
1     i   j     1 r   ' •    .1    '. 0 • - <• ■   i* - 

SPECntEN       1 TUST TEST K-O;M>     ! 

NO. B/W 
(OilM) 

TESV' 
CONFIC. 

CAP. 

(pro) 

CAP. 
VOLT. 
(VOLT) 

NO- 
FIRE 
(AMP) 

TEST 
GAP 

(IN) 

D0nsT:-R 
CLOSURE 

RT>l?flT.MÄM 

F'JNC. 
(YES/NO 

DEKT 
(IN) 

01 IN 
TYPE T?fi- 

S-«?/ 3.Z(.. fi ?2- 40.O V^ q.r Ves 

irtji 7fi A ii. 4<J-ö Ver 0 f Ye-J 

M ■SS7- A 2-2- 4ö.o y^ 0.4 VffT 

f?f Z.IO fl ?■•>- 44.0 vto 0.-4 yt-5 

rtf A.aa A :t.2- 4ö.ö sfn ^5" VfT 

FK J.93 n 3.T- 4ö.O 1K c^f Vrj 

5"? 7 3.0* /? 7-^- Ad.O in 0.4 YK 

r?s 3.-2.0 1 2-"^ iö.o fc 0-4 V<rt 

S'tl 393 1 AX 4O.ö iki 0.^ Y<e-t 

Uoo 3.Z9 ^ 141 3a.o y^ 0,4 Y« 
kol A.7+ /? (41 30.0 y^r o,<r y^r 
IqiV 4SL 0 l¥l "30.0 /Jo y** 

(qöl 3.01t A f+7 ±0.0 yes O.C ye-y 

kfäi AA* A (41 30.0 Ve> o.r to 

kof IBX fi iil 76,0 y^ Qi V«fi 

NOTES:  (IJ Test ConfigUi-ation? -- 
A - Header Asiembiy Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-?) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Shu-et  40 

irvpi    or    T ( s r 

1 DEVELOPMENT 
PA RAM. n   ,  SENSITIVITY/ 

FUNCTION TTMR/miTPirr 10507 
M H (■   H 

PART  NAMI MINIATURE 
PRECISION DETONATOR 

/  HDR. 
/      ASSY 

IOI     r, I) .           1 07 •-1. 1 

4264 
P MC) L- L   Li U RE     NuMnt   R   Ä    MA*«A,    •■*.', 

1   r-3 0 4. 
C O M f 1   (    r i A M it .    ii   ' ' y , 

yoofr 
1» 1     1              M     t  "  1    1 U   1    '    ■> r t  -^ 1 f U U 1 P "^ *"   "J T     N '., \M1 (   W - 

_££££ EIEN 1                                           TEST TaST RK^irf.TS 

NO. B/W 
(OHM) 

TESV) 

CONFIG. 
CAP. 
OJFD) 

CAP. 
VOLT. 
(VOLT) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

1              SPECIMEN 

FUNC. 
(YES/NO 

FUNC, DENT 
(IN) 

OPEN 
B/W 

(YES7N0 
TYPE im- 

fifiLfi z.6r A 141 30.0 V£5 o.-t- y£5 

601 ^.7t 4 |47 ln.o /er 0.4 y^s 

6^ 2.7f A 14-7 20.O VfT a.4- y«. 

iot 2.9^ A 'Wl lo.o tef o.r V£S 

^/p 5.9/ A Ifll 30.0 y^ o.r y<--j- 

i,'i 2.14- A 147 Dö.C Ver OflT Vr-i 

ti?. 2.87 fl /^7 3o.o Vr? o.c V^s 

fci^ l AL Ä M7 So.o Yrs 0.4- y^ 

i,r4 l.ftS- /) 147 Id.O YfiT 0.4- V« 

M J.OI 4 X2 Ao.o y^s D.4 YS-J 

(>>V 2.UL fl 2? 4o.ö ve-s 0.4 V£-5 

417 ^.9r A Ä?- 4Q-Q y-s-s csr yrs 

fc!8 ^.77 f\ z^ Ao.o /« 0.5" Vfi^ 

fif^ 347 A - 2Z Ao.o yk-5 0,4 ve-.5 

42a ->7^ --J 27- Ao.o Y^v 0.4 v^ ,. 
NOTES:  (1) Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

mmmm Wm^mKfKsf^ml^^ 

Sheet 41 

rvp(    oh    rLsr 

DEVELOPMENT 
PA RAM. n H  SENSITIVITY/ 

FUNCTION  TTMR/nUTPIIT 
f'A (' I      's    1 Vt H t   K 

10507 
p*Hr NAM! MINIATURE    /HDR. 
PRECISION DETONATOR/     ASSY. 

I   O T    NU, 1   O 1     ■> 1 / ( <   W N 

A26A 
P HOL 1- D U H t    N .j M BF R   ft    PA rtA .    NO . 

rf  ST    START 

jf- 3 - 74 
TF. ST    COMPLFffc A M H .     r f   M P . 

10 OF 
»(    1     .     H    / M  1 B  1   ■    • r i   -i  i     I   ■ j !    | P - ■ f   %  r    N ■,,'.' n ••' •■ 

SPEC IMEN TEST TS^T RESULTS 

NO. B/W 
(OHM) CONFIC. 

CAP. 
OJFD) 

CAP. 
VOLT, 
(VOLT) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

SPECIMEtl     "' -■■ 
FUNC. 

(YES/NO 
Fin^c, DENT 

(IN) 

OPEN 
B/W 

(YHS/NO 
TYPE xm. 

(eSI J.yf A zx ■40.O Vfi-s 0.4- Vfi-i 

czz Wo A JZ 4o.o Vff-J 0.5- Ysrs 

NOTES:  (1) Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
Header Assembly "No-fire" Test (Figure B-l) 
Detonator Dent Output Test (Figjre B-2) 
Detonator Gap Test (Figure B-3) 
Booster (Variable Closure) Initiation Test 

(Figure B-3) 
"Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 
Sheet 42 

DEVELOPMENT 
PAHAvf n 1.  SENSITIVITY/ 

FUNCTION TIME/OUTPUT 

P A "  t      ^ ■ I M H t    W 

10507 
PAnr  NAM. MINIATURE       /   HDR. 
PRECISION DETONATOR /    ASSY, 

tor   NO . t   ' J T     'r. 1 / 1 C, »N 

^264 

PROCLDUHE    NUMBTR   A    PAI^A,    h.O. 

iTtST    STAHT r t, S T     C O M F» l   F   T  t 

£"-28-74- 
A M ß ,     T t   "'l P , 

7/OF 
REU ,    Hij M 1 D 1 r -. 

5-0% 
r E S 1     r U 11 l P M t, N T    N U M H 1   MS 

1    SPECIMEN TEST TEST RESULTS 

NO. B/W 
(OHM) 

TES^ 
coriric. CAP, 

OJPD) 

CAP, 
VOLT. 
(VOLT 

NO- 
FIRE 
(AMP) 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

SPECT ^IEN                         I 

FUNC, 
(YES/NO 

FWIC. DENT 
(IN) 

OPEN 
B/W 
fYES/NO TYPE THICK. 

ffNl 

m 4.Z6 'S 0./5-O ves VSS. 

ftf2 1.14 J 0./45- Vfrs Vert. 

fr5? 4.|t B 0. /4o A/O V^ 

fpS-f 4.f2. B o.l4r V« VtfT 

fr?f 3.02 B 0.J40 fJff Vfff 

t^C 3.23 ? o.^r Vet 
  

^7 ^.^7 3 0 .lio /Oo 

rfl4"^ ^,5^ ? o.i4f 
  

fJo y^j 

fiW J/33 ^ <JJfO 
"  - " 

Ves 
—_-.  

yrs 

kl*Q J.oo "1 
..         — 

b. I4C A/e 

_ .   

Yfff 

ULi 3.44- T? 
-   ~ 

o,/ro 
-..   .      .-.. 

ies 
_.. _ ' 

V65 

(,1.1, 3.7<r T? 
•  — 

o./*r 
        ■ 

yes 
  ,       _ 

V^ 

w> 2.13 '? <:).i4o 
. „.  _ 

V£S 
  

V^S 

Hi- 3.2,o i o./jr 
-- 

Ves 
  

v«^ 
JM: .Aa: ^ 0./?ö SH 

_._, 

v^f, 

NOTES: 

(1) Test Configurations -- 
A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 

Sheet  ^3 

rvpt   of-   i L •-1 

DEVELOPMENT 
PART NA Mt MINIATURE 
PRECISION DETONATOR 

HDR. 
ASSY, 

Tb  ST    STAHT 

S-IZ-74- 
sPErrMKN 

NO. 

(zkL 

k^L 

&^8 

669 

felfi 

(OL 

izXk 

4il 

424 

fc7S 

JEZL 

JOi 

B/W 
(OHM) 

XM 
^il 
^^ 

J.iTd 

ül 
3.20 

1A1. 

2d2. 

i.2l 

3.3J 

?,74 

±dO_ 

rear  COMPUtri: 

S--2Ä-74 

A«A-.M M « SENSITIVITY/ 
FlINCTTON TTMF./miTPp 
O 1     N O . 

4264 
A M B .     r (.   M f 

TEST ' 
CONFIC. 

^ 

^1 

6 

.£. 

J2. 

JI 
Ji. 

A. 
JL 

CAP 
(PFD> 

CAP. 
VOLT. 
(VOLT) 

.«uisr 

IfiSL. 
J-<? % 

10507 
p HOC i. D ü Ht:   N i: M B r n  A   PA HA . 

^ O U ) P M ^   N T    N IJ M H ►■   W S 

Nü- 
FIRE 
(AMP) 

Q./JO 

o./2r 

C^i^o. 

o-//r 

^^2_ 

o./2r 

O./^Q 

OJZT 

0-/30 

o./2r 

Mio. 

TEST 
GAP 
(IN) 

BOOSTER 
CLOSURE 

TYPE THIC IM: 

TLST RE 
T7EÜ s. 

FUNC. 
(YES/NOi 

^P 

ygj 

^eL 

^x 
^0 

/L'o 

^£3. 

^c 

^£1. 

leL 

X£l. 

FU!:c. DENT 

(IN) 

OPEN 
B/W 

(VES/N9 

4^0. 

JteL 

JffiS. 

^JEL 

VfT 

Ja^L 

^SL 

VQL 

J/fiL 

Ji^L 

JtZi 2-7J J2_ Q, nr /^c ^L 

AIS. 4.io Qr^O VfS ^£5. 

(iSo  4.3T      ö 0.115" ^£Li yg^,. 

NOTES: 

CD Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 
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TABLE C-3 

TEST DATA RECORDS 
Sheet   JUl 

DEVELOPMKHT 
1 *►"•'•■• "   '  SENSITIVITY/ 

J^GTICW Ti:;;/ouTPirr 
'At                      •' II t   M 

"■"■■' — 

VA>,T   NAM.   MINIATIHE 
PRECISION DKTOIWOR 

1    '     T     NO. i.n   -,I.I 

4264 
r»MOCtOiJMt     ■■-      --.HI   M   A    MAK*             I. 

(i-/2-74- 
r" 

It   ST    CO M PI. t   r t 

C-/Z-74- 
A M FI ,   r ( w r, 

7/ ^ 
"i i.,   HI. M m i • F   J      "      '*■'*»     •,,■■■■ 

MO. B/W 
(orci) CONTIG. 

CAP. 
(pro) 

CAP. 
VOLT. 
(VOLT) 

JiJJ 
TEST 
GAP 
(IN) 

BOOST:;R 
CLOSURE 

FLrC, FUTJCS^' 
(YES/NO 

?u;ic DENT 
(IN) TYPE 1W 

i *,5 <? Ü.2SO y« 
2 -      I 

<J O./Xb yes 
0.0,3 
O.Olfc 

3 2) 0.2S-O 41 .ocS' yes, y<rj 

4 J O.ZS"© JJ- ^Oi" ies y^-j 

5" V 0.2X<? AL .OOi" yes V^r 
6 > O.ZJTo ftL- .oof Yes. '(t'/ 

7 D 0.2fe> /9L .e>oS~ v&s Y^S 

# c O.S'OQ Yes o.uio 

^ v OSoo fll .oer VBS YJZS 

)0 P o.röo /ft •ÖOf yes /A> 

i f D O.S'Oo 4L , ooS" Yes 

i—1__— 

y^5 

(2. V OSoo ftL .oor yes 4/0 

(3 
1 

7) O.Soo AL .ooC VF? y^j 

14 
A/» re 

2-,5 D OSoo 'L .oor yes y^s 

NOTES:  (1) Test Configurations -- 

A - Header Assembly Function Time Test (Figure B-l) 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F - "Steel Barrier" Test (Figure B-4) 

(2) Det functioned with M100 match (no header) 
(3) Can Base was flat 
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TABLE C-3 

TEST DATA RECORDS 

Sheet  45 

DEVELOPMENT 
•'■'■*    SENSITIVITY/ 

pim'TTfw TT>.r--./nnTPirr 

,■.       .'i» 1.1* 

PA..: ■.*•.•■ MINIATURE 
PRECISION DETONATOR 

1 •>.   •-... '   •'  ' 
/.264 

.. 1 . ,    1    [ > ■     H 1 >.    A    (A '   A 

"il/Z-T-V      |       C/Z-T^ 7J ^/^ 
V —*, ," Tp 

SPECJ 

NO. B/W 
(0!W) 

TESy) 

CONFIC. 
CAP. 
fjTFD) 

1 

CAP. 
VOLT, 
(VOI.T) 

TKST 
GAP 
(IN) 

CLOSURE FijT:c^ 
(YKS/NO 

ONATOi' 

FU!IC. ui:::T 
(IN) 

IIOOI-'V' 

FITX. . 
TYPE    ^If.lf' 

/ 
//»re 

1  ■* 3 0,2 fo ^ .OOS" _J£S .//<». 

7 . 

»-^-- 

D O./STo ^ . fas' Jl** A«'© 

f c <t,lSO Yes 
0.030 
0.04 1 

A D 0. llf ^A . OOS" ye$. y« 

c J>   o./^r //^ .00s JfS„  Vrx 

/ D o./zr flL . 00$ y<rx ■' y« . 

7 3 0./25" /AU .oar ^s_ /slo 

8 h 0,125 /?/. a£Q f Jies , Ses 

<? 

 =:  

o.iJiT fli. -jm$-. J^. JfEt.. 

/ 0 2) o./J^ ftk- .C05: Vff s 

y<rs 
11 7) o./^r M .00s y^-r 
' 1 

12 
i j) o-z^f- 41 .aor .. /^., y*-j 

13 2. S D o.;2tr fit- . ooS" ysi. y«-/ 
' -^ 

.1. . .     .. 

NOTES:  (1) Test Configurations -- 
A - Heider Assembly Function Time Test (.Figure B-lj 
B - Header Assembly "No-fire" Test (Figure B-l) 
C - Detonator Dent Output Test (Figure B-2) 
D - Detonator Gap Test (Figure B-3) 
E - Booster (Variable Closure) Initiation Test 

(Figure B-3) 
F • "Steel Barrier" Test (Figure B-4) 

(2) Det functioned with M100 match (no header) 

(3) Can base was flat 
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APPENDIX D 

RADC RELIABILITY EVALUATION OF MUNITION DEPOSITED 

FUZE HEADER SAMPLES (P/N 08892) 

Headquarters Armament Development and Test Center (AFSC), Eglin AFB, 
Florida, requested RADC reliability support involving evaluation of 
munition fuze headers on 27 February 1974. Attachment #1 is the formal 
correspondence from Headquarters ADTC/SDH requesting RADC support 
and containing device performance requirements, reliability problems 
of immediate concern and a tentative analysis plan. The analysis 
plan defined two categories, namely header material analysis and reliabil- 
ity stress tests.  RADC/RBRP received nine (9) munition fuze headers for 
reliability assessment.  RADC's evaluation of header materials and manu- 
facturing processes indicated an inferior product from the reliability 
standpoint, thus the test program suggested was considered not warranted 
at this time.  RADC analysis results documented herein respond to items 3D, 
c, d and e of referenced attachment H.    Mr. Origer ADTC/SDHZ stated by 
telecon on 14 March 74 that subject fuze headers were prototype samples 
for evaluation rather than actual devices currently incorporated in muni- 
tion fuze designs. This report documents the fuze header analysis findings 
as conducted by the RADC QR Failure Analysis Activity. RADC/RBRP person- 
nel assigned to this project, were Messrs. J. J. Bart, C. J. Salvo and G. G. 
Sweet. RADC/RBRM personnel were Messrs. C. Lane and B. Moore. 

Fuze Header Reliability Analysis Results: 

Figures IA and Lb show the :Fuze headers overall construction and   ^M 
photo of the header surface with deposited film geometry highlighted. 
Figure IC SEM photos verify that the deposited two layer thin film was 
evaporated over the center conductor material. From this we also conclude 
that the film is smooth when compared with the plating on the inner and 
outer conductors. The film itself if designed as a fuzable link between 
two terminal conductors which is blown by energy from a capacitor discharge 
circuit.  Lead Azide, Pb(NJ , material is positioned over the fuze link 
and explodes when the film temperature reaches 3500C. Since lead azide 
is a needle-like crystal, it is assumed that these crystals are held in 
place with a binder (possibly dextrin-adhesive substance) when positioned 
over the film fuze link. The results of Electron Beam Microprobe X-Ray 
analysis identified the header materials and are listed below: 

Thin film fuze material - vapor deposited two layer film of palladium 
(Pd) and silver (Ag). Optical and SEM analysis indicates that the Pd 
is deposited on the glass and conductor surfaces first followed by 

deposition of Ag. 

Conductor materials - Both the center and outer rim portion of the 
header conductors are an iron-nickel-cobalt (Fe, Ni, Co) Kovar 
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material which has been plated with a gold (Au)-Tantalum (Ta) 
mterial  Ihe color of this plating (silver-gray) indicates the 
simultaneous plating of both materials. The Au and Ta volume per- 

centages were not determined. 

Glass dielectric material - This insulator appears to be a low 
meUing point glass containing: Sodium (Na), Potassium (K), Alu- 

:iium (Al), Silicon (Si) and Oxygen (0). ^'^ifVlTalle 
struction implies a Kovar to glass seal, an established, reliable 
technology used throughout the microelectronics industry for pack- 
age fabrication, however, the glass is not high purity. 

The  X-Ray spectral readouts for the above designated materials are 
shown in Figure V Figure 2 shows the fuze link neck own region an 
associated film profilometer trace where the measured total thickness 
wa" 6000 A°  The nominal resistance of the film as measured on all 
s^les was'304 ohms. Figures 3 and 4 show two typical fuze headers with 
cor? pond ng profiL^mete? traces of the surface structure revealing step 
height? general surface planarity variations and relative roughness of 
th mat^ials. Figure 4B shows a SEM photomicrograph of an edge of the 

thin film fuze link pattern delineating the two ^l/^^ZelJ 
and Ae  Pd is deposited on the glass first because of ^ adheren" , , 

p^ope^ies, folJwed by Ag deposition  The ^.^^^^ "^^L er' 
not be measured due to the geometrical properties of ^P™^10^ 
stvlus  It appears that two successive depositions, Pd then Ag, ^e 

ZTfonolefly  film definition using photomasks ^ selective che-c 1 

etch of metals simultaneously. The ^Pose^narrC;!^ 
could be the result of inadequate etching time. Only one (1) ot the nm 
(9) units exhibited this characteristic. 

General Conclusions and Related Discussion: 

(a) Materials CompatiMlity_: 

It appears that the selection of Ta-Au and Pd-Ag for 
conductor plating and fuze link respectively was based on the 
fact that these metals do not react with PM^V le^ a2lde' 
and as such represent a chemically inert material system 
Although lead azide is not hygroscopic, it will react with water 
forming a compound (weak acid) which is also ^emicaly inert 
with the fuze materials. Lead azide requires sPeclf^ ^ 
for shipping and storage in that water submersion is necessary 
to reduce sLsitivity.  The use of the noble metals Au and Ag 
results in the absence of corrosion or oxidation problems  One 

potential reliability problem with the Pl^^g fu^St in the 
the Ta-Au plate over Kovar. Kovar (Fe-Ni-Lo) will rust m the 
presence of moisture and thus the porosity of the plating is 
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critical.  Inspection of the fuze header plating indicates a 
poor quality plate with large pits and general surface roughness. 
If one also considers the intermetallics formed by the Ta-Au 
plate with the Pd-Ag film during deposition, it is a possibility 
that some degree of Kirkendall voiding will occur.  The Kirken- 
dall effect occurs in diffusion couples and involves mass trans- 
fer of one constituent due to a more rapid diffusion rate with 
resultant void formation on the side of the couple containing 
the faster-diffusing constituent.  The severity of this voiding 
depends on temperature and time during deposition and the degree 
of voiding necessary to create a reliability problem (metal opens) 
depends on the film thickness and contact area and/or periphery. 
A more obvious condition which exists in these devices in the 
non-planarity of the glass between the center and outer cylin- 
drical conductors.  If a vallty, due to glass dewetting, exists 
at the glass-center conductor interface, inadequate rilm cover- 
age may occur during deposition leading to an open.  In addition, 
the measured plating thickness to film thickness ratio (-6:1) 
is excessive again resulting in reduced coverage at the step and 
potential film opens. 

(b) Manufacturing Process Evaluation: 

Several characteristics of the fuze header structure are con- 
sidered poor design from the reliability standpoint.  The porosity 
of the Ta-Au plate can lead to rust in the presence of moisture. 

The excess step (~3.60u) over which the ~0.60u Pd-Ag film is 
deposited could result in metal opens. The glass non-planarity 
may result in poor deposition and varying film thickness, espec- 
ially at the narrow fuze ]ink region, depending on the evapo- 
ration source configuration.  It seems like polishing the glass 
to reasonable planarity prior to plating and thin film deposition 
would result in a more reliable product. Reducing the plate 
thickness and porosity would result in better step coverage of 
the thin film Pd-Ag over the plated conductors. The use of a 
high purity glass is commensurate with the 20 year storage 
requirement, yet a glass containing relatively high percentages 
of contaminants was used which exhibited voids (gas pockets) and 
general surface roughness. The thin film metal pattern position- 
ing (centering) indicates a lack of process control in metal 
definition. Since maximum contact periphery minimizes the pro- 
bability of metal film opens (thinning at steps), a critical 
requirement when coverage over large steps is involved as is the 
case here, a more reliable thin film design geometry would con- 
sist of complete overlap of the plated center conductor. This 
would result in maximum contact area and periphery at the center 
conductor to glass step. The manufacturers' current design ob- 
viously is not designed for contact reliability and improper 
film centering significantly reduces contact periphery. 
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(c) Environmental Screen Tests: 

Based on the excessive center conductor step height to film 
thickness ratio (~ 6:1) we conclude that the most applicable 
environmental screen test to effectively remove potential fuze 
header metal open failures is thermal shock and/or temperature 
cycling with post electrical continuity tests. 

RADC Recommended Fuze Header Disposition: 

Based on the analysis findings, RADC considers these fuze headers 
no^ suitable for high-reliability applications.  It was therefore decided 
that extensive environmental and thermal stress testing was not warranted 

at this time. 

c 
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EDGAR A. DOYLE, JR. & 
Reliability Physics Section 
Reliability Branch RADC 
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MUNITION FUZE HEADERS    '-IX SEM PHOTO OF FUZE HEADER STRUCTURE 65°, 34X 

% 

Ag.Pd 

20KV, 50°, 520X 

Ta, An 

Ag.Pd 

20KV,50o, 1700X 

SEM Fnotos Verifying Pd,  Ag Double Layer Thin Film 
Deposited Over Ta-Au Plated Kovar 

Na^Al'si   Pd'Ag Ta,Au   Fe.Ni.Co vPd.Äg 

Electron Beam Microprobe Readouts   (X-Ray Spectrum) of  (1)  Glass Composition, 
(2)  Center Conductor Plate and Base Material  and  (3)  Thin Film Composition 

Figure  1. 
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200X Scale =6.25 pm/Div 

/■■,- 

ioöo^ 

Figure 2.  Photomicrograph and Profilometer Trace Showing 
Film Thickness of Fuze Link 

Profilometer - 1000X Horizontal, 10K Angstroms Full Scale Vertical. Fuze #1 
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50X Darkfield 

B 

Si€tS$ 

yf 
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&imM 

Apfy 
Fiim 
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,.jv» 

Figure 3.     Photomicrograph and Profilometer Trace o£ Fuze Header 
Profilometer -  100X Horizontal,  500K Angstroms Full  Scale Vertical.  Fuze #2 
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SEM Photo of Fuze Region 
(Circled)  Showing Double 
Layer Metal Structure 
1200X  5  KV  '50°. 

50X Darkfield 

#^¥i 

/wL GLASS 

A ■>■■:   -'   »r I El  » — >i tfrtt  i run s $4 .■N 

^ 

1   / 

Figure 4.     Photomicrograph and Profilometer Trace of Fuze Header 
Profilometer -  100X Horizontal,  100K Angstroms  Full  Scale Vertical.   Fuze #4 
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APPENDIX E 

RADC RELIABILITY EVALUATION OF DEPOSITED BRIDGE 

MUNITION FUZE HEADER (P/N 10506) 

Headquarters Armament Development and Test Center (AFSC), Eglin AFB 
Florida, requested RADC reliability support involving evaluation of muni- 
tion fuze headers on 6 June 1974. Attachment 1 is the formal correspon- 
dence from Headquarters ADTC/SDY requesting RADC support.  RADC/RBRP 
received thirty (30) PN 10506 munition fuze headers for reliability assess- 
ment, RADC's evaluation of header materials and processes indicate an 
inferior product from a reliability standpoint.  Subject fuze headers are 
prototype samples for evaluation, rather than actual devices incorporated 
into current munition fuze designs. 

This report documents the fuze header analysis findings as conducted 
by the RADC QR Failure Analysis Activity.  RADC/RBRP personnel contri- 
buting to this project were Messrs. JJ. Bart, E.A. Doyle and D.J. Salvo. 

Fuze Header Reliability Analysis Results: 

The overall fuze header construction is shown in Figure 1. The thin 
film conductor between the two terminal posts forms a hot bridge, which 
is heated by a capacitive discharge from a 22 microfarad capacitor charged 
to 40 volts. The heat ignites a lead azide material which explodes at a 
temperature of 350oC. The results of electron beam microprobe (EBM) x-ray 
analysis identified the header materials and are listed below: ' 

Thin form fuze material 
(Pd) and silver (Ag). 

Vapor deposited two layer film of palladium 

Conductor materials - The terminal posts are Kovar post-plated with 
gold (Au) over a chromium (Cr) adhesion-barrier layer. The gold contains 
a large amount of copper (Cu) contaminant. This is a common gold plating 
bath contaminant and may explain why the gold film is porous.  Exposed 
Kovar exhibited rust corrosion on some fuzes and is completely exposed in 
spots on other fuzes due to the gold plating flaking off. Glass residue 
was also found on the top surface of the terminal posts. 

Glass dielectric material - The insulator appears to be a low melting 
point glass containing: silicon (Si), oxygen (0), aluminum (Al), titanium 
(Ti), iron (Fe), potassium (K), and sodium (Na). 

Electrical resistance measured 4.09 ohms average on 17 samples tested 
and varied from a minimum of 3.50 ohms to a maximum of 5.25 ohms.  Profil- 
ometer trace normal to the neckdown region of the thin film measured a 
nominal film thickness of approximately 4,000 Angstroms.  Profilometer 
traces from terminal post to terminal post indicate step heights, relative 
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roughness of materials,  and general  surface planarity variations.     Step 
heights at  the posts were as   large as  70,000 Angstroms.     Examples of 
typical profilometer traces  are given in Figures  2 and 3.     Optical  and 
scanning electron beam microscope   (SEM) photomicrographs  show a variety 
of features  found in several  devices.     Included are examples of thin film 
misalignment,  gold flaking,  rusting, bubbles   in the glass,  surface tes- 
ture of plating on terminal posts, plating pop-outs,  and glass detects  in 
the thin film fuze region. 

General Conclusions and Related Discussion: 

a. Material Compatibility 

Reference is made to RADC's report on fuze headers P/N 08892 
dated April 74, for detailed discussion of materials compatibility. The 
comments apply in general, although the plating of the terminal posts and 
outside cylinder are Au-Cr, rather than Au-Ta used in P/N 08892. 

b. Manufacturing Process Evaluation 

In summary, the following process deficiences are noted in the 
subject (P/N 10506) fuze headers:  (1) Poor plating over Kovar: 
a) Corrosion (rust) is evident on several samples indicating porosity in- 
compatible with long term reliability; b) Flaking off of plating materials 
indicating poor adherence possibly caused by improper Kovar surface pre- 
paration ' Present Au post-plating minimum thickness spec for microcircuit 
packages (Kovar leads) is SOy-in (1.25y). Tests have shown that a contin- 
uous Au plate requires a minimum thickness of 25 - 35p-in. Thus, a SOy-in 
Au plating thickness is adequate provided the complete removal of the metal 
oxide, which is grown to facilitate glass to metal hermetic seals, does 
not roughen the surface of Kovar itself and plating is initiated immediate- 
ly after oxide removal, that is, before the formation of native oxide from 
atmospheric exposure. This assures a relatively smooth metal plate with 
fair adherence properties. A thin Cr or Ti layer may be used prior to Au 
plating for better adherence observing the same precautions. Assuming a 
nominal 5000Ä (0.5M) total film thickness, the step height maximum ratio 
of 2:1 (12,500Ä:5,OOOÄ) is nearly achieved reducing the risk of opens at 
the post step.  (2) Lack of glass insulator planarity leading to possible 
thin regions in the vapor deposited thin films during the deposition pro- 
cess.  (3) Possibility of open circuit or premature burnout at lower than 
350oC due to a) excessive step height to film thickness ratio, (terminal 
post to thin film fuze link); (ratio should not exceed 2:1); b) bubbles in 
the glass in the fuze region; c) small contact periphery afforded by the 
two terminal post, electrode geometry; d) glass contamination on the posts. 
(4) Process control problem indicated by off centered thin film deposition 
and by fuze bottom thin film (Pd) deposition extending beyond top thin 
film (Ag) deposition on several devices.  (5) Glass insulator containing 
many impurities which are possible long term sources of corrosion and/or 
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thin film contamination. Reference report on fuze P/N 08892 for further 
discussion of similar deficiences noted on that part. 

c. Recommendations 

RADC recommends that these headers not be considered for high 
reliability (20 year storage) applications. The problems noted on this 
part are more severe from a design and process standpoint than those noted 
in the RADC report on P/N 08892 fuze headers. 

The basic concept of using a plated fuze link seems to have some 
merit. After giving careful consideration to the fuze header designs sub- 
mitted for evaluation, the following design and process changes are 
suggested to possibly enhance reliability, refer to Figure 9a. The top 
view shows a split cylinder arrangement which allows the thin film fuze 
link to have maximum contact periphery over the glass to metal step. 
Alignment of the thin film is also less critical since the electrode con- 
tact is the entire half cylinder rather than a small post. A possible 
process sequence would be to start with a metal cylinder having a bottom 
but no top. Fill the interior of the cylinder with a high purity bubble 
free glass. Mechanically polish the top surface to achieve a smooth, 
planar surface with no step at the glass to metal interface. Use a laser, 
diamond blade, or air-abrasive to cut the metal cylinder in two. Cut down 
one side, across the bottom between the pins, and up the other side. 
(Alternately, one could start with two half cylinders and devise fixturing 
to keep the glass in place while it is molten).  Apply a protective plating 
on the cylinder and pins assuring that the plating is fine grained having 
low porosity yet minimum thickness to assure that the step height from 
metal to glass does not exceed two (2) times the thickness of the thin 
film plating. Deposit the thin film fuze link by vapor deposition method 
and delineate by etching or masking during the plating process. Appro- 
priate cleaning and surface preparation steps are assumed.  Since the 
glass to metal seal does not have to hold a vacuum, it may be possible to 
use some other metal-insulator system in place of Kovar. This might per- 
mit dispensing with the plating operation required with the Kovar. Attach- 
ment 2 is extracted from "Handbook of Materials and Techniques for Vacuum 
Devices", Walter H. Kohl, Reinhold Publishing Corp., N.Y., 1967 and con- 
tains data on various glass-metal sealing systems. 

Consideration should also be given to a system using a ceramic 
insulator in place of the glass, although no data on ceramic-metal seals 
is available at RBRP to determine compatibility. 

One such configuration, similar to the P/N 10506 design, in- 
volves a ceramic (A1„0 ) disc with swaged Au alloy terminals and thick 
film Au or Au alloy as the fuze link. The terminal lead cross-section 
can be any geometry other than circular to avoid lead rotation (See 
Figure 9b). 
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Another possible alternative is to adapt commercially available 
hybrid resistor chips to the fuze application. This would entail attach- 
ment of contact pins to the resistors, special trimming of the resistor 
element to insure a hot spot (normally designed out in normal resistor 
applications), and a determination of compatibility of the resistor mat- 
erials with the lead azide environment and 350oC hot bridge temperature. 
This technology is very mature and a wide variety of substrates, contact 
pad materials, and resistive materials are available.  Trimming to very 
precise values of resistance is achieved by a wide variety of methods and 
a consistent product is readily obtainable. Attached is descriptive lit- 
erature of one manufacturer's thick film hybrid resistors (Attachment 3). 
Thin film resistors are also available in similar configuration. Lead 
attachment (contact pins) would appear to be the most difficult problem to 
be solved. Conventional flywire or reflow solder attachment do not appear 
compatible with this fuze application. 

^ S'L-lrKisytM^ 

CARMINE J.  SALVO 
Reliability Physics  Section 
Reliability Branch 

EDGAR A.  DOYLE,  JR. 
Reliability Physics  Section 
Reliability Branch 
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Figure 1. Fuze Overall Construction (Approx 13X) 

Figure 2. Profilometer Trace 
Normal to Neckdown Region of 
Fuze Thin Film. 1,000X Horiz. 

Figure 3. Profilometer Trace From Post to 
Post Showing Post Roughness, Metal-Glass 
Step, and Lack of Planarity of Glass in 
Fuze Link Region.  100,000 Angstroms 
Full Scale, 100X Horiz. 
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FLAK !NG 

a)  Dark Field 39X 

fcO   Bright  Field 9 OX 

c)   SEM    lOkv    10°  Tilt       80X d)   SEM     10k\     10° Tilt 400X 

Figure 4. Fuze #1 a) Bubbles in glass; gold flaking; rusting; off centered 
thin film; b) Bottom layer of thin fi1m extending beyond top layer; c) Holes 
in thin film and bottom layer extension; d) Bottom layer extending beyond top. 
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POST 
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GLASS 

b)  Fuze #2 400X 

Figure 5.     SEM Photographs   Indicating Surface at Terminal  Posts of Two 
Typcial  Fuzes     (Both  Photographs  Taken at  lOkv,   10 Degree Tilt) 
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a) Dark Field 39X 
b) Bright Field 

c) Bright Field 

Figure 6.  Fuze #7 a) Bubbles in Glass; gold flaking; rusting; 
b) Flaked Region of Outside Cylinder; c) Glass Defects in Fuze Thin 

Film Region 
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a) Dark Field 39X 

c) SEM 

b) SEM 80X 
800X 

Figure 7.  Fuze #8 a) Bubbles in glass; rusting; b)5c) SEM showing plating 
popouts of the thin film around the posts apparently due to bubbles in 
glass.  Note also the texture of post surface in c). SEM taken at 20kv 

and 10° tilt angle. 
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a) Dark Field 39X 

b) Bright Field 

Figure 8.  Fuze #9 a) Bubbles in Glass; Rusting; b) Underplating 
Extending Beyond Overplating; Apparent Thinning of Top Plating in 
Neck-Down Region; it is possible that the narrowing seen in the 
top plating is due to etching of the thin film top layer such that 
the cross-section is triangular. 
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Thin Film Fuze 
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Thick Film Fuze 

Au or 
Au Alloy Leads 

Thick Film 
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A1203 
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Figure 9.    a)  Split cylinder fuze header; b) Metal-ceramic disc 
alternate design 
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